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ABSTRACT

This report provides ichthyoplankton and associated station
and tow data from California Cooperative Oceanic Fisheries
Investigations (CalCOFI) cruises conducted off California and
Baja California in 1964. It is the fourteenth report in a series
that presents these data for all biological-oceanographic CalCOFI
surveys from 1951 to the present. A total of 1199 stations was
occupied during 4 quarterly multivessel cruises over a survey
area which extended from Pt. Reyes, California to Cape San
Lazaro, Mexico and seaward to several hundred miles. The data
are listed in a series of 5 tables; the background, methodology,
and information necessary for interpretation and quantitative
analysis of the data are presented in an accompanying text. All
pertinent station and tow data, including volumes of water
strained and standard haul factors, are listed in the first
table. Another key table lists, by station and month,
standardized counts of each of the 154 larval fish categories
identified from survey samples. This and previous and subsequent
reports make the CalCOFI ichthyoplankton and station data
available to all investigators and serve as guides to the newly
developed computer data base.

INTRODUCTION

This report, the fourteenth of a series, provides
ichthyoplankton and associated station and tow data from
California Cooperative Oceanic Fisheries Investigations (CalCOFI)
joint biological-oceanographic survey cruises conducted in 1964.
This program was initiated in 1949, under the sponsorship of the
Marine Research Committee of the State of California, to study
the population fluctuations of the Pacific sardine (Sardinops
sagax) and the environmental factors that may play a role in such
fluctuations. CalCOFI, known as the California Cooperative
Sardine Research Program from 1949 to 1953, was made up of
representatives of the South Pacific Fisheries 1Investigations
(SPFI) of the U.S. Fish and Wildlife Service [now the Ia Jolla
Laboratory, National Marine Fisheries Service (NMFS)], the
Scripps Institution of Oceanography (SIO), the California
Department of Fish and Game (CDFG), the California Academy of
Sciences (CAS) and the Hopkins Marine Station of Stanford
University. The first three of these agencies supplied ships and
personnel to conduct the sea surveys. NMFS processed the
plankton samples and analyzed the ichthyoplankton from them. SIO
processed and analyzed the hydrographic samples and measurements
and also analyzed invertebrate groups from the plankton samples.

The boundaries, station placement, and sampling frequency
for the CalCOFI survey area were based on the results of Jjoint
biological and oceanographic cruises conducted by NMFS and SIO
during 1939-41. Those cruises were designed to collect sardine
eggs and larvae and associated hydrographic data over the entire
areal and seasonal spawning range of the species. On these
survey cruises, plankton tows were made to 70 m, a depth which



encompassed the vertical distribution of sardine eggs and larvae.
Wide-ranging joint biological and oceanographic survey cruises:
were resumed in 1949 with sardine as the focus; however, an
increasing interest in other biological components resulted in
the deepening of standard tows to 140 m in 1951. This marked the
beginning of truly quantitative ichthyoplankton sampling on
CalCOFI surveys. ’

Data resulting from CalCOFI surveys in 1964 have been

published in a number of forms. Hydrographic data (Univ. of
Calif., SIO, 1965, 1966) and zooplankton volumes (Smith, 1971)
were presented in standard formats. Distributional maps of
larvae of 5 taxa taken on CalCOFI surveys during 1960 are
presented in the CalCOFI Atlas series: northern anchovy
(Engraulis mordax), Kramer and Ahlstrom, 1968; jack mackerel

(Trachurus symmetricus) and Pacific hake (Merluccius productus),
Ahlstrom, 1969; Pacific sardine (Sardinops sagax), Kramer, 1970;
rockfish (Sebastes spp.), Ahlstrom et al., 1978. Distribution
and abundance data for northern anchovy and Pacific sardine
larvae from 1951 to 1964 are summarized by Ahlstrom (1966).

A computer data base for eggs and larvae of sardine and
anchovy, for larvae of hake, jack mackerel and Pacific mackerel
(Scomber japonicus), and for eggs for Pacific saury (Cololabis
saira) was established in 1969. The development of a data base
for other fish larvae is a complex undertaking because competency
of identification has evolved steadily over the past 38 years.
We began the task of producing a CalCOFI ichthyoplankton data

base and associated data report series in 1983. All available
original records for 1964 were subjected to an extensive
verification and editing process to produce this report. This

and previous (Ambrose et al., 1987a,b,c; 1988; Sandknop et al.,
1987a,b; 1988; Stevens et al., 1987a,b,c; Sumida et al., 1987a,b;
1988) and subsequent reports make the CalCOFI ichthyoplankton and
station data available to all investigators and serve as guides

to the computer data base. The data base will be modified when
additional errors are discovered and when composite taxa from the
earlier years are reidentified. These reports are the

fundamental reference documents against which subsequent changes
in the data base can be compared.

SAMPLING AREA AND PATTERN

In 1964, CalCOFI survey cruises were conducted at gquarterly

intervals. A total of 1199 stations included in this data base
was occupied on 4 guarterly cruises, with an average of 300
stations per cruise (range 213-370). Coverage of the survey

station pattern varied among cruises and the entire survey area
was not covered on any single cruise (Figures 1-5, Table 1).
Stations off northern California (lines 40-57) were not surveyed
in 1964. The area off central California (lines 60-77) was
surveyed on all cruises except 6410 (October-November). The area
between Pt. Conception, California and Pt. San Juanico, Baja



California (lines 80-137) was surveyed on all cruises. Line 140
off Cape San Lazaro, was occupied out to station 50 on Cruises
6401 and 6407. Coverage extended seaward to station 200
(approximately 600-700 miles offshore) on lines 90 and 100 during
Cruise 6401 and on lines 63, 70, 80 and 90 during Cruise 6407,
but typically did not Txtend beyond station 90 (approximately
160-260 miles offshore) . Some inshore stations were occupied
during 1964 which were not covered on early CalCOFI surveys.
These stations were included in the data base (Table 1) but
omitted from the station plots (Figures 2-5).

Two vessels were employed on these cruises: the Black
Douglas of NMFS and the Alexander Agassiz of SIO. The Black
Douglas participated on all four cruises and the Agassiz was used
on three (Univ. of Ccalif., SIO, 1965, 1966).

SAMPLING GEAR AND METHODS

The standard CalCOFI net %sed from 1949 to 1969 had a 1-m
diameter mouth opening (0.785 m“ area) and an overall length of
about 5 m. The net was constructed of 30xxx gauze, a heavy duty
grade of silk bolting cloth, with a mesh size of 0.55 mm after
shrinkage. The last 40 cm of the cone and the cod end were
constructed of 56xxx grit gauze which had a mesh size of 0.25 mm
after shrinkage. The net ring was fastened to a short 3-lead
bridle connected to several meters of line which attached to the
towing cable by a clamp. A current meter was suspended in the
center of the net mouth to measure volume of water filtered (see
Kramer et al., 1972, for further details).

The standard tow from 1951 through 1968 was an oblique haul
to 140 m depth (to 15 m of the bottom in shallow areas) designed
to_ filter a constant amount of water per depth interval (ca.
3m”>/m of depth) over the vertical range of most ichthyoplankters.
Hauls were made at a ship speed of 1.5-2.0 knots and initiated by
clamping the net line to the towing cable with the 45 kg terminal

lcalcorFr 1lines (Figure 6) are arranged perpendicular to the
coastline and extend from the Canadian border (line 10) to below

Cape San Lucas, Baja California (line 157). Stations were
established on the basis of a perpendicular to line 80 (off Pt.
Conception) at a point designated as station 60. Stations were

plotted seaward and shoreward from station 60 on each line.
Cardinal CalCOFI lines (those ending in "0") are 120 miles apart
and usually bracket two ordinal lines (ending in "3" or "7"), so
that lines are 40 miles apart over most of the pattern. Cardinal
stations are 40 miles apart and typically these are separated by
a station number ending in "5" so that stations are 20 miles
apart out to station 90 on most lines. Stations are placed at
closer intervals near the coast and islands to accommodate these
features (see Kramer et al., 1972 for further details).



weight about 10-15 m below the surface. The net was lowered to
140 m depth by paying out 200 m of wire over a 4 minute period
(35 m of depth/min.). After fishing at depth for 30 seconds, the
net was retrieved at 20 m/min. (14 m depth/min.). The angle of
stray of the towing cable was recorded every 30 seconds and
maintained at 45° (+3°) by adjusting the ship speed and course.
After reaching the surface, the net was washed down and the
samples preserved in 5% formalin buffered with sodium borate.
Flowmeter readings were made at the beginning and end of each
tow. Detailed descriptions of gear and methods are given by
Ahlstrom (1953), Kramer et al. (1972), and Smith and Richardson
(1977) .

LABORATORY PROCEDURES

Laboratory processing began with the determination of a
displacement volume for each sample (methods described in Staff,
SPFI, 1953 and Kramer et al., 1972). Zooplankton volumes
(including ichthyoplankton) of samples collected in 1964 are
presented graphically in Smith (1971).

Sorting involved the removal of ichthyoplankton from the

sample and identification and separation of: eggs and larvae of
Pacific sardine and northern anchovy; larvae of Pacific hake; and
eggs of Pacific saury. Usually, each sample was sorted

completely; however, some of the samples were fractioned into
aliquots wusing a Folsom plankton spliEter (McEwen et al., 1954)
prior to sorting. Several criteria“ were used to determine
whether a sample was fractioned: samples containing an abundance
of thaliacians and coelenterates and exceeding 150 ml in total
plankton volume were fractioned (to 50%, 25%, 12.5%, or 6.25%) to
approximate a reduced volume of 50 ml for sorting; samples with
an excessive quantity of fish eggs and/or larvae were
occasionally fractioned to expedite the sorting process in order
to meet scheduled deadlines. If the identified fraction of an
aliquot yielded rare or interesting species of fish larvae, the
remaining fraction was frequently sorted and identified with the
intent of finding additional specimens.  Aliquot percentages for
fractioned samples from 1964 are listed in Table 1 under the
"Percent Sorted" column; 1.9% of the samples collected in 1964
were fractioned.

A "standard haul factor"™ (SHF) was calculated for each tow
to make them comparable and allow estimations of areal abundance.
This factor adjusts the number of eggs or larvae in a haul to the
number in 10 m” of water strained per meter of depth fished. If
the vertical distribution of the species has been encompassed2

then the adjusted value is equivalent to the number under 10 m
of sea surface. The SHF is calculated for each haul by the
formula:

2personal communication, James R. Thrailkill, National Marine
Fisheries Service, Southwest Fisheries Center, La Jolla, CA.



SHF = 10 D

v
where D = depth of haul = cosine of the average angle
of stray of the towing cable multiplied by
cable length: (m)

V = total volume of water (m3) strained
during the haul

V=R0a.p

total number of revolutions of the current
meter during the haul

where R

a = area (mz) of the mouth of the net

p = length of column of water (m) needed to
produce one. revolution of the current
meter,

Tow depth, volume of water strained, and standard haul factor are
listed in Table 1 for each tow taken during 1964. Detailed
descriptions of factors involved in calculating these values are
presented in Ahlstrom (1948), Kramer et al. (1972), and Smith and
Richardson (1977).

IDENTIFICATION

Identification of ichthyoplankton species beyond those
separated during the sorting process was carried out by a
separate group of specialists. = Ontogenetic stages of fishes are
inherently difficult to identify and this is further complicated
by the large number and diversity of species which contribute to
the ichthyoplankton of the California Current region. Most
identifications were accomplished by establishing ontogenetic
series on the basis of morphology, meristics, and pigmentation
and then identifying these series by relating them to known
metamorphic, Jjuvenile, or adult stages with overlapping features
(Powles and Markle, 1984). A total of 152 taxa was identified
for 1964, with 85 taken to species, 31 to genus, 30 to family,
and 6 to order or suborder. Beginning in 1961, larvae in the
families Paralepididae and Labridae were identified to genus or
species.

The  task of producing a reliable and equitable
ichthyoplankton data base required extensive procedures to
verify, correct, and edit the original identifications. The
primary data source was the original identification sheets (see
Kramer et al., 1972, for examples); however, a critical resource
used in all phases of this process was the CalCOFI
ichthyoplankton collection in which the samples are archived.
Throughout the course of CalCOFI ichthyoplankton studies, samples
have been identified to the lowest taxon possible. In reviewing



these identifications for the data base, our approach has been
conservative and we have preserved those identifications and
counts which we could confirm, while correcting as many of the

errors as possible. After computer entry, taxonomic errors and
inconsistencies in the data base were corrected and the most
obvious identification errors were corrected. Our current

knowledge of ichthyoplankton technigues coupled with a precise
understanding of the development of identification competency in
the program over the years allowed us to critically Jjudge the
historical records. Identifications were changed to different
taxa, lumped to a higher taxonomic category, or given a more
precise taxonomic name. In some cases, Iidentifications of a
taxon were inconsistent among cruises in a year. These record&
were made equitable by lumping to the higher taxonomic category
to avoid biases that could result in quantitative
misinterpretations.

Next, statistical, seasonal, and geodraphic outliers were
identified, employing a series of graphic summaries and listings.
Examination of geographic outliers proved to be especially
effective because of our accumulated knowledge of species
distributions. In the course of examining samples for these
outliers, other identification errors were discovered and
eventually all taxa were scrutinized to some extent. Lastly,
certain taxa were reexamined in all samples for the entire
CalCOFI time series. These taxa were selected because of their
commercial, ecological, phylogenetic, or zoogeographic importance
or because taxonomic confusion was at the ordinal level. The
following is a list of the taxa for 1964 which received special
attention, with explanations and caveats intended to aid in
quantitative interpretations:

Anguilliformes - tentative and sporadic identifications to family
or lower taxon lumped to order.

Sardinops sagax - all specimens south of line 120 checked for
misidentification of Opisthonema spp.

Engraulis mordax - some nearshore samples of small E. mordax
may contain other anchovy genera which could not be
differentiated.

Nansenia spp. - all specimens checked and identified as N.
candida or N. crassa; all specimens of these species near
their range boundaries checked.

Bathylagus spp. - includes small and/or disintegrated specimens
of Bathylagus or Leuroglossus stilbius.

Stomiiformes - all specimens checked and identified to genus or
species; residuals are small, poorly preserved or
unavailable specimens.

Vinciguerria lucetia - specimens taken seaward of station 100
checked for misidentification of V. poweriae; some V.



poweriae may remain in V. lucetia samples from these
stations because small larvae of the two species could not
be differentiated; sporadic identification of V. poweriae
began in 1961.

Sternoptychidae - tentative and sporadic identifications of
hatchetfishes to genus were lumped to family.

Bathophilus spp. - all specimens checked.
Eustomias spp. - specimen checked.
Photonectes spp. - all specimens checked.

Tactostoma macropus - all specimens checked.

Paralepididae - all specimens examined and identified to species;
residuals are small, poorly preserved or unavailable
specimens.

Scopelarchidae - tentative and sporadlc identifications to genus
lumped to family.

Lampanyctus spp. - tentative and‘spofadic identifications to
species lumped to genus. -

Lampanyctus regalis - underrepresented because of inability to
differentiate small larvae (<5 mm) from those of other
species of the genus; counts may include other species of
the genus because of difficulty in identifying larvae of
this large and complex genus.

Lampanyctus ritteri - comment for L. regalis applies to this
species.

Stenobrachius leucopsarus - all specimens taken south of line
120 and seaward of station 100 checked.

Triphoturus mexicanus - specimens taken seaward of station 100
checked for misidentification of T. nigrescens.

Centrobranchus spp. - all specimens checked.

Diogenichthys atlanticus - all specimens at margins of range

checked.

Diogenichthys laternatus - all specimens at margins of range
checked.

Electrona rissoi - recognition of this species was inconsistent
and others may be included in Protomyctophum crockeri or
Myctophidae.

Hygophum spp. —~ all specimens reidentified to species, residuals

are small, poorly preserved or unavailable specimens.



Hygophum atratum - all specimens checked.
Hygophum reinhardtii - all specimens checked.

Protomyctophum crockeri - some samples on northern lines may
contain P. thompsoni, which was not identified originally.

Microgadus proximus - all specimens checked.
Physiculus spp. - specimen checked.

Ophidiiformes -~ this category did not exist originally and
ophidiiform larvae were included in Brosmophycis marglnata,
Carapidae, "Otophidium", "“Zoarcidae", and “blenny";
identifications of B. marginata and Carapldae proved to be
mostly correct and "Zoarcidae" to be a yet unidentified
ophidiiform species; all ”Otophidium” and "blenny" were
reexamined and the former included Ophidion scrippsae,
Chilara taylori and other ophidiiform taxa (moved to order);:
"blenny" contained 0. scrippsae, C. taylori, and other
ophidiiform taxa in addition to true blennioids.

Trachipteridae - tentative and sporadic identifications to genus
were lumped to family.

Melamphaes spp. - all identifications ascribed to Melamphaidae
were reexamined and assigned to genus (Melamphaes,
Poromitra) or species (Scopelogadus bispinosus, Scopeloberyx
robustus); larvae originally identified as Melamphaes spp.
were not reexamined and this category may contain other
melamphaid genera.

Cottidae - all specimens checked.
Oxylebius pictus - all specimens checked.
Zaniolepis spp. - all specimens checked.

Sebastes spp. - category may contain other scorpaenid genera,
particularly in samples south of line 120.

Blennioidei - this is the residual of the completely reexamined
"blenny" category, which also contained various misidenti-
fied ophidiiforms, and is now restricted to members of
northern stichaeiocid families and true blennioids (other
than Hypsoblennius spp.) in the southern part of the
pattern)

Labridae‘— all specimens originally identified to this family
were reexamined and assigned to genus (Halichoeres spp.) oOr
species (Oxyjulis californica, Semicossyphus pulcher).

Pomacentridae - all specimens checked; now includes species other
than Chromis punctipinnis, primarily in the south.



Chromis punctipinnis - specimens taken south of line 120 checked.
Mugil spp. - all specimens checked.

Howella brodiei - all specimens checked; originally identified as
Apogonidae; in this report we list H. brodiei in the family
Apogonidae for convenience, recognizing that its systematic
affinities are not resoclved.

Carangidae - all specimens checked; tentative and sporadic
identifications to genus or species (except Trachurus
symmetricus and Seriola lalandi) were lumped to family.

Seriola lalandi - all specimens checked.

Gerreidae - tentative and sporadic identifications to genus were
lumped to family.

Haemulidae - tentative and sporadic identifications to genus
lumped to family.

Girella nigricans - all specimens checked.
Medialuna californiensis - all specimens checked.
Caulolatilus princeps - all specimens checked.

Sciaenidae —vtentativekand'sporadic identifications to genus
lumped to family.

Scombridae - all larvae identified to this family or constituent
taxa (except Scomber japonicus) were reexamined and
reassigned; residuals are small, poorly preserved or
unavailable specimens.

Nomeidae - tentative identifications to genus lumped to family.

Pleuronectiformes - all Specimens of this category (originally
called "flatfish") were examined and reidentified; residuals
are small, poorly preserved or unavailable specimens.

Citharichthys spp. = all larvae identified to species were lumped
to the genus except C. stigmaeus; category includes Etropus
spp. larvae.

Citharichthys stigmaeus - includes larvae larger than ca. 4.5 mm;
smaller larvae are in Citharichthys spp.

Paralichthys spp. - all specimens of this genus were examined and
most were assigned to P. californicus or Xystreurys
liolepis.

Xystreurys liolepis - originally misidentified as Paralichthys
californicus; all specimens reidentified.



Glyptocephalus zachirus - all specimens examined.

Hypsopsetta guttulata - specimens were originally identified as
Pleuronichthys spp.

Lepidopsetta bilineata - specimen checked; originally identified
as Psettichthys melanostictus.

Pleuronichthys spp. - all larvae of this genus and constituent
species were examined and assigned to species; residuals are
small, poorly preserved or unavailable specimens.

Psettichthys melanostictus - all specimens examined.

COMPUTER ENTRY AND EDITING

Each taxon on the original identification sheets was given a
3-digit code based on the list of codes in Haight et al. (1979).
Taxon codes and counts from these sheets were keypunched by
cruise and station, along with pertinent station and tow data and
entered into the VAX 11/780 computer at the University of
California, San Diego, Computing Center. After entries were
completed for an entire year, print-out listings of taxa and
counts on each station were compared with the original data
sheets to eliminate keypunch errors. Next, data in the file were
cross-checked with data on an existing file which contained:
station and tow data; numbers of eggs of sardine, anchovy, and
saury: numbers of larvae of sardine, anchovy, -hake, jack
mackerel, and Pacific mackerel; total number of fish eggs; and
total number of fish larvae.

Discrepancies 1in ichthyoplankton data in these two files
were corrected by inspecting original records from the sorting
laboratory, the original ichthyoplankton identification sheets,
and the samples themselves. Station and tow data discrepancies
between the two files were corrected by reviewing ships' logs and
deck tow sheets, original records from the sorting laboratory,
cruise announcements, publications, header information on the
ichthyoplankton identification sheets, and station plots
generated for each cruise. Eventually all station and tow data
were checked by comparing these sources.

The corrected ichthyoplankton data base was then examined
statistically and outliers were found and checked as above.
Distributional plots were then prepared for each taxon and these
were checked by reviewing the data sources mentioned above and by
examining archived specimens. A listing of each taxon by station
(Table 4) was produced, which became the primary document for
subsequent checks. Misidentifications found in geographic
outlier checks and other misidentifications and data problens
discovered 1in the course of examining archived samples resulted
in several iterations of Table 4. Finally, totals in Table 4
were checked against annual summaries of incidence and abundance
(Tables 2 and 3). Ecological analyses of the data were conducted

10



concurrently with editing procedures and provided cross-checks
that allowed correction of errors.

SPECIES SUMMARY

Larvae of northern anchovy (Engraulis mordax) represented
57.2% of all fish larvae taken on CalCOFI cruises during 1964 and
numbered more than six and one-half times as many as the
gonostomatid Vinciguerria lucetia, the next most abundant species
with 8.6% of the total larvae (Tables 2, 3). Northern anchovy
also ranked first in incidence; V. lucetia ranked 4th. Larvae of
Sebastes spp., a composite of about 70 species, ranked 4th in
abundance (5.4%) and 2nd in occurrence. The next most abundant
species was Pacific hake, Merluccius productus, with 3.3% of
total larvae; it ranked 9th in occurrence. A deepsea smelt,
Leuroglossus stilbius, ranked 5th 1in abundance (3.2%) and
occurrence. The myctophid Triphoturus mexicanus ranked 6th in
abundance and 3xrd in occurrence. Another myctophid,
Stenobrachius leucopsarus, also ranked in the top 10 in both
abundance (7th) and occurrence (6th). Jack mackerel larvae
(Trachurus symmetricus) and larvae of Pacific sardine (Sardinops
sagax) ranked 8th and 9th in abundance but only 15th and 28th in

occurrence, suggesting relatively large sample sizes. The
sanddab genus Citharichthys completed the 10 most abundant taxa
ranking 10th in numbers and 11th in occurrence. These 10 - top-

ranking taxa contributed 88.5% of all larvae taken during 1964.
The remaining 11.5% was represented by 142 taxa plus the
unidentified and disintegrated categories. Of the 10 taxa, 4
were midwater species, 3 were coastal demersal species or generic
groupings, and 3 were coastal pelagic species.

EXPLANATION OF TABLES

Table 1 - This table lists by cruise the pertinent station and
tow data for 1964, the volume of water filtered and
standard haul factor for each tow, the percent of
sample sorted, and the total numbers of fish eggs and
larvae. CalCOFI cruises are designated by four digits;
the first two indicate the year and the second two the
month. Within each cruise the data are listed in order
of increasing line and station number (southerly and
seaward directions); the order of station occupancy is
shown on the station charts (Figures 2-5). Stations
are designated by two groups of digits; the first set
indicates the line and decimal fraction and the second
set indicates the station on the line. Time is listed
as Pacific Standard Time at the start of each tow in
24-hour designation. Methods for determining tow
depth, volume of water strained, standard haul factor,
and percent sorted were described in the methods
section. The values for total fish eggs and larvae

11
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represent raw counts (unadjusted for percent sorted or
standard haul factor). Ship codes are as follows: AX,
Alexander Agassiz; BD, Black Douglas.

Tdble 2 - This table lists pooled occurrences of all larval fish
‘ taxa taken during 1964 in ranked order.

Table 3 - This table lists pooled counts of all larval fish taxa
taken during 1964 in ranked order. Numbers are
adjusted for percent sorted and standard haul factors.

Table 4 - This table gives numbers of fish larvae for each taxon,
listed by station and calendar month in which the tow
was taken. Counts are adjusted for percent of sample
sorted and standard haul factor. The orders are listed
in "phylogenetic" sequence modified from Nelson (1984).
Subtaxa within each order are listed alphabetically.
Page numbers for each taxon are given in the index at
the end of the report.

Table 5 - This table 1is a summary of pooled occurrences of all
larval fish taxa taken on CalCOFI surveys from 1961 to
1969. Taxa are listed in the same order as in Table 4.
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\ ~~~~~~ 6404

Figure 1. Composite arrangement of diagrammatic charts showing
areas sampled on each CalCOFI cruise during 1964.
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TABLE 2.

Rank

WO WwN -

Pooled occurrences of fish larvae
cruises in 1964.

Taxon

Engraulis mordax
Sebastes spp.

Triphoturus mexicanus
Vinciguerria lucetia
Leuroglossus stilbius
Stenobrachius leucopsarus
Disintegrated fish larva
Protomyctophum crockeri
Merluccius productus
Cyclothone spp.
Citharichthys spp.
Bathylaqus wesethi
Myctophidae

Unidentified fish larva
Trachurus symmetricus
Bathylagus ochotensis
Lampanyctus ritteri
Diogenichthys laternatus
Lampanyctus spp.
Ceratoscopelus townsendi
Tarletonbeania crenularis
Sciaenidae ,
Symbolophorus californiensis
Melamphaes Spp.
Diogenichthys atlanticus
Diaphus spp.

Paralichthys californicus
Sardinops sagax

Stomias atriventer
Gobiidae

Sternoptychidae

Icichthys lockingtoni
Pleuronichthys verticalis
Citharichthys stigmaeus
Hypsoblennius spp.
Chauliodus macouni
Lestidiops ringens
Diogenichthys spp.
Ophidiiformes

Symphurus sSpp.

Gonichthys tenuiculus
Tetragonurus cuvieril
Lyopsetta exilis

Cottidae

Clinidae

Hygophum atratum
Hippoglossina stomata
Parophrys vetulus
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taken during CalCOFI

Occurrences

707
492
448
369
360
342
311
292
290
247
243
235
220
217
206
196
189
163
155
146
140
135
116
114
111
101
96
88
81
80
79
78
74
73
69
68
63
61
49
48
46
46
46
45
44
44
42
41



TABLE 2.

Rank

49
49
51
51
53
53
55
56
57
57
59
59
61
62
63
64
65
66
66
68
69
69
69
72
73
73
73
73
77
78
78
78
78
82
82
84
84
86
86
86
86
86
91
91
91
91
95
95
97

{cont.)

Taxon

Notoscopelus resplendens
Scomber japonicus
Serranidae

Bathylagus pacificus
Argentina sialis
Etrumeus acuminatus
Synodus spp.

Nansenia crassa
Myctophum nitidulum
Idiacanthus antrostomus
Microstoma microstoma
Scopelogadus bispinosus
Poromitra spp.
Oxylebius pictus
Lampadena urophaos
Agonidae

Atherinidae
Trachipteridae
Cololabis saira
Scopelarchidae
Lampanyctus regalis
Hygophum reinhardtii
Sebastolobus spp.
Ophidion scrippsae
Halichoeres spp.
Glyptocephalus zachirus
Peprilus simillimus
Xystreurys liolepis
Trichiuridae

Scorpaena spp.
Notolychnus valdiviae
Haemulidae
Scopelosaurus Spp.
Prionotus spp.

Oxyjulis californica
Carangidae
Cyclopteridae
Microstomus pacificus
Scorpaenichthys marmoratus
Chromis punctipinnis
Chiasmodontidae
Ichthyococcus spp.
Pleuronichthys ritteri
Pleuronichthys spp.
Psettichthys melanostictus
Syngnathus spp.

Chilara taylori
Zaniolepis spp.
Gerreidae
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QOccurrences

39
39
38
38
37
37
35
33
32
32
31
31
28
27
25
24
23
22
22
21
20
20
20
19
18
18
18
18
17
16
16
16
16
15
15
14
14
13
13
13
13
13
12
12
12
12
11
11
10



TABLE 2.

Rank

97

97
100
101
101
101
101
105
105
105
105
105
105
105
112
112
112
112
116
116
116
116
120
126
120
120
120
125
125
125
125
1258
125
125
125
125
134
134
134
134
134
134
134
141
141
141
141
141
141

(cont.)

Taxon

Sphyraena argentea
Paralepididae
Pleuronichthys coenosus
Anguilliformes
Gobiesocidae
Gonostomatidae

Sarda chiliensis
Semicossyphus pulcher
Seriola lalandi
Pleuronectiformes
Ceratioidei

Nansenia candida
Notolepis risso

Brama spp.

Hygophum spp.
Blennicidei
Aristostomias scintillans
Stomiiformes

Howella brodiei
Hypsopsetta guttulata
Gempylidae

Macrouridae

Tactostoma macropus
Medialuna californiensis
Vinciguerria poweriae
Loweina rara
Pomacentridae
Excocoetidae

Bathylagus milleri
Macroramphosus gracilis
Caulolatilus princeps
Girella nigricans
Bathophilus spp.
Brosmophycis marginata
Microgadus proximus
Electrona rissoi
Hexagrammidae
Photonectes spp.
Scombridae

Sudis atrox
Stemonosudis macrura
Centrobranchus spp.
Hemiramphidae

Mugil spp.

Carapidae

Bathylagus spp.
Anoplopoma fimbria
Evermannellidae
Icosteus aenigmaticus
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TABLE 2.

Rank

141
141
141
141
141
141
141
141

(cont.)

Taxon

Porichthys spp.
Physiculus spp.
Scomberomorus Spp.
Eustomias spp.
Pleuronichthys decurrens
Coryphaena hippurus
Lepidopsetta bilineata
Nomeidae
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Occurrences
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TABLE 3. Pooled numbers of fish larvae taken during CalCOFI
cruises in 1964. Counts are adjusted for percent of
sample sorted and standard haul factor (see text).

Rank Taxon » ‘ Count
1 Engraulis mordax _ 210298
2 Vinciguerria lucetia R 31762
3 Sebastes spp. 19764
4 Merluccius productus : 12129
5 Leuroglossus stilbius , : 11837
6 Triphoturus mexicanus 11596
7 Stenobrachius leucopsarus 10700
8 Trachurus symmetricus 6938
9 Sardinops sagax 5819
10 Citharichthys spp. 4540
11 Sciaenidae 3208
12 Bathylagus wesethi 2998
13 Diogenichthys laternatus 2384
14 Cyclothone spp. 2179
15 Ceratoscopelus townsendi 2036
16 Bathylagus ochotensis 1787
17 Disintegrated fish larva 1627
18 Unidentified fish larva 1590
19 Protomyctophum crockeri 1554
20 Myctophidae 1396
21 Lampanyctus ritteri 1329
22 Tarletonbeania crenularis 1021
23 Lampanyctus spp. 942
24 Paralichthys californicus 915
25 Diogenichthys atlanticus 868
26 Diaphus spp. 864
27 Serranidae 792
28 Carangidae 677
29 Symphurus spp. 676
30 Symbolophorus californiensis 626
31 Synodus sSpp. 580
32 Scomber japonicus 575
33 Etrumeus acuminatus 567
34 Icichthys lockingtoni 467
35 Melamphaes spp. 447
36 Stomias atriventer 428
37 Parophrys vetulus 414
38 Ophidiiformes 400
39 Citharichthys stigmaeus 372
40 Haemulidae 368
41 Diogenichthys spp. 348
42 Tetragonurus cuvieri 286
43 Hypsoblennius spp. 284
44 Sternoptychidae 276
45 Prionotus spp. 273
46 Gonichthys tenuiculus 260
47 Gobiidae 256
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TABLE 3.

Rank

48
49
50
51
52
53
54
55
55
57
58
59
60
61
62
63
64
65
66
67
68
69
70
71
72
73
74
75
76
77
77
79
80
81
82
82
84
84
86
87
88
89
20
91
91
93
924
95
96

(cont.)

Taxon

Pleuronichthys verticalis

Chauliodus macouni
Lestidiops ringens
Halichoeres spp.
Lyopsetta exilis
Hygophum atratum
Argentina sialis
Ophidion scrippsae

Notoscopelus resplendens

Cottidae

Lampadena urophaos
Bathylagus pacificus
Idiacanthus antrostomus
Hippoglossina stomata
Myctophum nitidulum
Nansenia crassa
Cololabis saira
Clinidae

Scopelogadus bispinosus
Microstoma microstoma
Xystreurys liolepis
Lampanyctus regalis
Poromitra spp.
Notolychnus valdiviae
Peprilus simillimus
Atherinidae

Hygophum reinhardtii
Scopelosaurus spp.
Trichiuridae
Sphyraena argentea
Glyptocephalus zachirus
Sebastolobus spp.
Chromis punctipinnis
Trachipteridae
Scorpaena spp.
Microstomus pacificus
Scopelarchidae
Oxylebius pictus
Gerreidae
Anguilliformes
Chiasmodontidae
Agonidae

Seriola lalandi
Ichthyococcus spp.
Oxyjulis californica
Cyclopteridae

Sarda chiliensis
Paralepididae

Howella brodiei
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Count

240
239
233
226
220
218
213
192
192
174
170
159
153
149
125
114
111
109
106
104

96

94

93

88

81
79
78
76
73
73
72
71
69
68
68
66
66
62
61
55
54
43
42
42
41
40
39
38



TABLE 3.

Rank

96

98

99

100
101
102
102
104
105
105
107
108
108
110
110
110
113
114
115
115
117
118
119
120
121
121
121
124
125
126
126
128
128
128
131
132
132
134
134
134
134
138
138
138
138
138
143
143
145

(cont.)

Taxon

Pleuronectiformes
Chilara taylori ‘
Scorpaenichthys marmoratus
Zaniolepis spp.
Pomacentridae
Stomiiformes
Gonostomatidae
Psettichthys melanostictus
Pleuronichthys ritteri
Tactostoma macropus
Pleuronichthys spp.
Aristostomias scintillans
Macroramphosus gracilis
Ceratioidei

Brama spp.
Pleuronichthys coenosus
Gobiesocidae

Nansenia candida
Medialuna californiensis
Semicossyphus pulcher
Syngnathus spp.
Notolepis risso
Hygophum spp.
Gempylidae

Loweina rara
Vincigquerria poweriae
Macrouridae

Exocoetidae

Bathophilus spp.
Photonectes spp.
Scombridae

Blenniocidei
Brosmophycis marginata
Bathylagus milleri
Electrona rissoi
Hypsopsetta guttulata
Anoplopoma fimbria
Stemonosudis macrura
Caulolatilus princeps
Lepidopsetta bilineata
Microgadus proximus
Sudis atrox
Evermannellidae

Girella nigricans
Centrobranchus spp.
Coryphaena hippurus
Icosteus aenigmaticus
Hemiramphidae

Mugil spp.

57

Count

HERRRRPRREFFRFRFRODRDODDNDDNDDDNDDRODDDMDODNDWWLWWWWWW
OHNB R POANODOVWOORFNWWWRBONNOOO W RV

—
W HdNUNMUOUoOOONIN0WOWOWOo



TABLE 3. (cont.)

Rank - Taxon Count
145 Scomberomorus spp. 3
145 Nomeidae 3
145 Bathylagus spp. 3
145 Carapidae 3
145 Porichthys spp. 3
145 Physiculus spp. 3
145 Eustomias spp. 3
145 Pleuronichthys decurrens 3
154 Hexagrammidae 1

Total 367647
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(cont.)

TABLE 4.

Sardinops sagax

SEP. OCT. NOV. DEC.

AUG.

FEB. MAR. APR. MAY JUNE JULY

JAN.

STATION
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(’cont .)

TABLE 4.

Cyclothone spp. {cont.)
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(cont.)

TABLE 4.

Cyclothone spp. (cont.)
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TABLE 4.

Myctophidae (cont.)
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{cont.)

TABLE 4.

Myctophidae (cont.)
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fcont .}

TABLE 4.

Myctophidae (cont.)
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(cont.)

TABLE 4.

(cont.)

Ceratoscopelus townsendi
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(cont.)
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Diaphus spp. (cont.)
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(cont.)

TABLE 4.

(cont.)

Lampanyctus spp.
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{cont.)
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(cont.)
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{cont.)
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{cont.)

TABLE 4.

(cont.)

Triphoturus mexicanus
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35.0

83.0 60.0
87.0 40.0

85.0 39.0
90.0 65.0
80.0 70.0
90.0 100.0

93.0 26.5
93.0 35.0

93.0 40.0
93.0 100.0

97.0 29.0
97.0 40.0

85.0 49.0
87.0
87.0 45.0
87.0 50.0
87.0 90.0
80.0 28.0
90.0 32.0
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90.0 45.0
90.0 60.0
93.0 28.0
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(cont.)

TABLE 4,

(cont.)

Diogenichthys atlanticus
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{cont.)

TABLE 4.

Melamphaes spp.
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(cont.)

TABLE 4.

Melamphaes spp.

(cont.)
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(cont.)

TABLE 4.

Sebastes spp. (cont.)

DEC.

NOV.

SEP.

AUG.

MAY

FEB.

JAN.

STATION

ocT.

JUNE JULY

APR.

COMOOCODOOOLOOONOOOOCOOOOO cmomccoooow%obaooocow
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100.0
100.0
100.0
100.0
103.0
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4 = = = =] e
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(cont.)

TABLE 4.

(Sebastes spp. (cont:. ).

SEP.

NOV. DEC.

OCT.

AUG.

MAY JUNE JULY

APR.

FEB.

JAN.

STATION

103.0 30.0

MCQOQGOOOQHOOONOQ QQQOOONQH¢QOQOOOOOQOOQOCQOOO
mccoococcomcccmoolooocccwomccoooccooococccccco

OthOOQOQNmOOOmN QQOOOQQOQOCQOOONOOCOOCMOOOCOC
CNNMOQOOGN”OOOQNlNOQOGCQQOMOQQOOHOQOOOQNQOCOQO

OFOQ&GOQQM@GmCFGH OM&NOMMQOOGOOHOWHQMNMN&Q#Q&Q

,gﬂoogzmmcvwmmomcmtocmmmﬁmowooocmcﬁwﬂmwmwoammmﬁ
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(=)} ~ MMNTO N - O i 0

40.0
50.0
32.0
35.0
40.0
107.0 60.0
40.0
45.0
30.0
35.0
45.0
26.0
30.0
40.0
45.0
50.0
39.0
25.0
40.0
45.0
50.0
55.0
120.0 60.0
50.0
55.0
35.6

123.0 60.0

123.0 45.0
123.0
123.5

123.0 42.0
123.0

120.0 35.0
120.0- 70.0
123.0 36.0
123.0 37.0

120.0
120.0
120.0

120.0 30.0
120.0

110.0 35.0
110.0

113.0 -29.0
113.0

115.0 35.0
117.0 24.8
117.0 25.0
117.0 35.0
120.0 23.0
120.0 24.0
120.0

110.0 32.0
110.0

107.0 31.0

103.0 35.0
103.0
103.0
107.0
107.0
107.0
113.0
113.0
117.0
117.0
117.0
117.0
117.0
118.0
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(cont.)

TABLE 4.

Sebastes spp. (cont;)

STATION

DEC.

NOV.

SEP.

AUG.

FEB. MAR. APR. MAY JUNE JULY

JAN.

OCTn

‘OOOOOOGOGQOOOOOOOOO

OOOOOOGOOQOOOOOOOOO

OOOQ
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CoOwooOom
. . L] L) . . .
Corooomt T
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et O et -
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LR Y
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127.0 32.6
127.0 33.0
127.0 34.0
127.0 40.0
127.0 45.0
127.0 50.0
127.0 55.0
130.0 25.5
130.0 28.0
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Sebastolobus spp.
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Prionotus spp.
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Hypsoblennius spp.

SEP. OCT. NOV. DEC.

AUG.

FEB. MAR. APR, MAY JUNE JULY

JAN.

STATION

eo MQG\OO\DOOOQOHOW\DQ\
O | M\DOOOI\QOﬂOGHOI\HQ‘

OOONOG\ON\DLHNNMOMO
[ OHNG\NM%MNU‘IMCHOHQ
o~

em =m
cmlcﬂma LI S T A T O A N

COCCOCOOOMNMOOOD QOO0
L] . * . . . - - . - » . . L] .
l OO0 OOOOOOoOOoO oo

OOOOOOOOOOO OOOO
[ OOOOOOOQOOO l OOOO

== =]
. .
(= I T O~ R I I O O O O
NOOOOHNOUNOUNMOOONOWNOD
. . . » . . Ll . . - . L] . L * . . .
QUINACNINMOLNNOOAOND
DN NNNNNNMININNNM
OCROC OOV LOOLO2NODOO
. . . * . . * . L] L] L] ° . ° » . L] L]
QONMMMNNNSNOOMMMMWISNSMMIS
mmmwwmmmmmmmc\mmscc
g K]



- - - - - - - - - - - 0°¢ €°€9 0°LL
- - - - - - S°0 - - - - 50 0°8Y O0°LL
- - - - - - 0°0 - - - - 1°0 9Ly 0°LL
- - - - - - 0°0 - 070 - - 8°0 ¥°6y 0°El
- - - - - - 0°0 - 9°1 - - 0°0 0°6%¥ 0°L9
- - - - - - 070 - '€ - - 0°0 0°25 0°¢€9
- - - - - - 0°0 - 0°0 - - 1°Z 0°TS 0°¢€9
- - - - - - = - 0°0 - = 1°61 0°0s 0°€9
- - - - - - - - - - - 9°€ L°6y O0°€9
e (¢4 “AON * 500 *dds - onv xnr aNnr AR " yqv *UYH “HAd “NYr NOILVLS
9epPTUITY
- - - - - L A4 - - - - 1°C - 070 0°0¥%T1
- - - - - - - - - - 8°0 - 8°8¢ 0°0¥vIT
- - 2 S - - 0°0 - 0°0 - - 0°0 - 0°€¢ 0°LET
- - 0°0 - - ST T - 6°0 - - 00 - 0°Z¢ 0°LET
- - A - - 0°0 - 0°0 - - 0°0 - 0°TZ O0°LET
- - 6°0 - - 0°0 - 6o - - 9°0 - 0°0C O0°LET
- - 0°0 - 0°0 - - - 0°0 - 6°1 - 0°G¢ O0°EET
- - 0°0 - 0°Z - - - 0°0 - 0°0 - 0°EZ O0°EET
- - S 1 - 0°0 - - - 0°0 - 0°0 - 0°TIZ O°EET
- - 0°0 - €70 - - - 0°0 - 0°0 ~ G°6T O°EE€T
- - v - - 2°S - - 0°0 - 0°0 - 0°0€ 0°0f1
- - 0°0 - - £°ST - - 0°0 - 0°0 - 0°8Z OD°0€T
- - 3°0 - - 8°0 - - Lz - 0°0 - §°GZ 0°0tI
- - 0°0 - 0°8 - - - 0°0 - 0°0 - 0°€€ 0°LTT
- - 0°0 - 1 - - - ¢6°0 - 0°0 - 9°CZE 0°LTT
- - 0°0 - - S°Z - - 070 - 6°0 - 0°Le O0°gCT
- - 0°0 - - 9°q - - 0°0 - 0°0 - 0°9€ O0°EClI
- - 0°0 - - 070 - - €°¢ - 0°0 - 0°0s 0°0Z1
- - 6°0 - - LT - - 0°0 - L°0 - 0°ov 0°0<T
- - 0°0 - - 0°0 - - T°€ - 0°0 -~ 0°G6E 0°0CT
- - 0°0 - - 0°9 - - 0°0 - 0°0 - 0°sZ 0°0¢1
- - 0°0 - - L°T - - 0°0 - 0°0 - 0"v¥Z 0°0C1
- - 9°0 - - 6°0 - - 6°¢€ - 0°0 - 0°€Z. 0°0CT
- - S°0 - - 8°1 - - 0°0 - 0°0 - q°¢C 07021
- - LT - - 0°0 - - 0°0 - 0°0 - 0°0c 0°LIT
-~ - 6°1 - - 0°0 - - 0°0 - 0°0 - 8°%¥Z O0°L1t
- - 9°9 - - 0°0 - - 0°0: - 6°0 - 0°SE O0°ETlT
- - Z°1 - - 0°0 - - 0°0 - 0°0 - 0°6Z O tlI
- - LT - - 0°0 - - 0°0 - 0°0 - G°8Z O0°€ETX
- - €°TT - - 0°0 - - 0-0 - 0°0 - 0°Z¢€ 0°011
- - 0°€ - - 8°¢ - - 0°0 - 0°0 - 0°Z¢ 0°LOT
- - S$°6 - - L0 - - 00 - 0°0 - 0°T€ 0°LOT
o c (¢ " AON * L0 *ddas s onv e ANar AVH “ddv “HVH - K “NYL NOILVLS

(*3uo0d) *dds snruuarqosdhp

(*3u0d) ¢ H'TAYL

171



i
i
i
1

TABLE 4.

‘(cont.)

dae (cont.)

ini

Cl

APR.

NOV. DEC.

SEP. oCT.

JAN, FEB. MAR. MAY JUNE JULY AUG.

STATION

MOOO O OQOOOQ@QGQOQOOOOOOOO
INOQOIOIQOOOOOHQOOOQOOOCOOOO

- OQ@OQO@ONOWOQOOQOOQ
IIll|Im|°°NOQQOQNOOOQQOMOOOI

ON QN
IHNIQMIIIIIIIICIIIIIIIIIIIII

OQO Q mcomccmmﬂcccoccocoom
llOOOIOlNOONQQ¢H¢OOOOOOQOONH

3] oocmoccovommmmovccc
||||||MllOOOHOOOQMOﬁHHHOHMOO

[-R=JRN-¥..] -
. . - . . .
NOOoONNT 1IN L LU T e v it

°NOOCCOOOWOQOﬂOQQDOOOGOOOOWW

. . . . .
#OHNmOFFQh&NQQQHNmmeCWOthN
OOV LSO NNMINNNOIMONNNMMESMEnm

172

Gobiidae
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Gobiidae (cont.)
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(cont.)

TABLE 4.

(cont.)

Trachurus symmetricus
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SEP. OCT. NOV. DEC.

AUG.

FEB. MAR. APR. MAY JUNE JULY

JAN.

STATION

OOOO cmcmcwcecwococconmmomoaomwaoﬁmc
.

MOQOIOcm&OWOOQMNNMOQQFHCONOWWQVMOmWNOtl
N rouf ped RO = nNno oy
¢ &N

moccccw WHOOQWHOO
lllillocmooczlllIIllcgmcmmmoclllIIIIIJI

@OCOQ@ . O@QOOO EOMm OIS
Lo .

. . . . . a -
mccoocll|1]|IlcNQQOOII@(10|t{mgg¢1mc~l

0.0

Citﬁariéhtbys Stigmaeus

OOOOOH
II!Ill{lIlllllllllllIlllllllloocccmllll

OOQOOOOQOHNOOQONCOOQOQOOOOOQQ 00O

LI 1
OQQOOﬂQOO&MOOQOﬂOOOﬂOOOOOOOOCiIILLIOOII

mmawmmwﬂwwmwmmAmwvmommmcmmhoowmwchcocmﬂ
LI I B B
mcmeOmm@Nh@&O@QOCNOQNWﬁNFmOOﬂFHm#ﬁOOHQ
o~ <™ O™ MNP = Lo}

COCOOCOVYUOOOOOOOOLDOOOONODOOCOOOLCOODOOROOM
[ I T I T O I I I I B N S A e e I O I T I R R O T S I T N I N}
HDHNONONNMIONONIVLROVONCAMNONIONOOFHNMONO®
CUVRWOMEOMOMPYVNNNNNNS SN NN ADDENNNNMMIE N
LCOOCOOUNOOQCOOOOCOOOOCCOOLOOOLOOLLLOOLLOLOLOOO
[N L I I D T TN T T L N R DK S 2 I TS D D R L S T R BT R R I I R B I )
MMM OOOODOoOOMMMMM MMM MIPISISINIISINNO
NNNNNNNNNMNANNNMOMOMIMOMMOMNMONMNMOOMMMmMOMN MM OO M
e e e K e R e e e e el e R e e R e e e e e e N e e R R R e ]

193

140.0  30.0

SEP. OCT. ROV. DEC.

AUG.

MAY JUNE JULY

APR.

FEB.

: JAN.

STATION

[N =)
(e R =)

70.0 60.0

60.0 60.0



- 1°9 - - 0°0 - - 0°0 - 0°0 - 0°S¥ O0°té6
- 0°0 - - 0°0 - - 9°€1 - 0°0 - 0°GE 0°¢€6
- 0°0 - - 6°0 - - 0°0 - 0°0 - §°9¢ 0°¢t6
- 0°0 - - 9°z - - 0°0 - LT - 0°ES 0°06
- 06°0 - - 0°0 - - 6°5 - 0°0 - 0°Z¢ 0706
- €€ - - 0°0 - - 0°¢€ - 0°0 - 0°Sy 0°LS8
- £°9¢ - - 0°0 - - 9°g - 0°0 - 0°SE 0°LS
- - - - - 9°Z - - - - - 0°SS 0°58
- - - - - c°Ss - - - - - 0°€5 0°58
- - - - - 8°¢ - - - - - 0°6¢£ 0°S8
- 0°0 - - 0°0 - - - - Lz - 0°06 0°t8
- 0°0 - - 0°0 - - 0°0 - LT - 0°0L 0°¢8
- 0°0 - - 0°0 0°0 - 0°0 - 6°¢C - 0°69 0°¢€8
- 0°0 - - 0°o 0°0 - 0°0 - Lz 0°0 0°09 0°¢8
- €€ - - 0°0 1°€ - 0°0 - 0°0 LT 0°65 0°€8
- 8°c - - 0°0 0°0 - 0°0 - €°¢C 0°0 0°1IS 0°¢8
- 9°9¢ - - 1°€ - - £°E - 0o - 0°EY 0°¢€8
- - - - - - - - - - S°ET L°99 ¢°¢8
- - - - - - - - - - 8°C £°€9 T°Z8
- - - - - - - - - - 1°€ ¢°LS T°28
- - - - - - - - - - 0°€E L°99 6°18
- - - - - - - - - - S 6¢E ¥°0S 6°18
- - - - - - - - - - £°€ °9% 618
- - - - - - - - - - 0°9 L*99 8°08
- - - - - - - - - - §°6 £°E9 8708
- - - - - - - - - - 9°Z 0°LS 8708
- 0°0 - - - G0 - 0°€ - - 0°0 0°08 0°08
- - - - - - - - - - ¢S 0°y. 0708
- §°8 - - - 0°0 - 0°0 - - 6°0 0°0L 0°08
- - - - - - - - - - 1°€ L*99 0°08
- 6°G - - - 0°0 - 0°0 - - - 0°S9 0°08
- [ - - - 0°0 - 0°0 - - 0°0 0°09 0°08
- €°9 - - - 0°0 - 0°0 - - G°6G 0°6s 0°08
- - - - - - - - - - 0°¢€ 0°%¥L T°6L
- - - - - L°E - - - - 0°0 0°0L ¢C°6L
- - - - - - - - - - 6°C €°€9 C°6L
- - - - - - - - - - LT 0°%¥.L G°8L
- - - - - 0°¢ - - - - 8°Z 0°09 §°8L
- - - - - - - - - - 8°C Z°Ls 6°8L
- - - - - - - - - - 0°¢ L°99 O0°LL
- - - - - 0°0 - 6°Z - - 0°0 0°09 0°LL
- - - - - 0°0 - §°¢C - - 0°0 0°G6S 0°LL
- - - - - Lz - - - - 0°0 0°09 T°9L
- - - - - - - - - - 6°1 ¢°ts TU9L
- - - - - 0°0 - 0°¢ - - 6°0 0°05 O°EL
- - - - - 0°o - - - - 9 ¢ 0°06 0°0L
*AON * 600 °dias “onv A1ar aNare AVH “dav R\ “g3d Nvr NOILVLS

(*3u0d) snapubris SAYIYOITIRYITD

(-3u0d) °p AIUYL

194




{cont.)

TABLE 4.

{cont.)

Citharichthys stigmaeus

SEP. OCT. NOv. DEC.

AUG.

FEB. MAR., APR. MAY JUNE JULY

JAN.

STATION

OOOHOOOGQOOOOQW
COOMOOOMOOOOON@

OO@ wHOOOOMONOO
QOMIO@OOOQMQMOO

#QOOQOOO&N&MOOO
WOOOOCQONWMMQOQ

CHOOCOHOOOOOOOOD
D A
CMOOOOMOODOODOOO

COO0COOLOLLLOOROO
. . » . * L . L] . . L] . L] . »
QUIOONQNNOQINOINOO
NN FNNNENLTNM
COODOOVOOOOOLOOO0
. . L] L] . L] . . . . L] . . L) .
NMOMNMM NSO MOOMMNO
AN NONOQOO rir=t i = N

Ll L e R R F ]

Hippoglossina stomata

SEP. OCT. NOV. DEC.

MAY JUNE JULY AUG.

APR.

FEB.

JAN.

STATION

195

ommmcmoommocaccmcccccmonac
OH@MOMOONMOO@OO&OOOOOMOHNO

(=N

- .
L T O I I e e e e O e A - A

HOOQWOMMOO@OOﬂOHOﬂWQM
. o

. .

MOCONOOOQOQNOOOGOMNOMI

oo
* s e
oo

(= Y]
. .
U == 2 N A I T T N T N S T T O T Y N Y O N AN N A A

cooooccoocoooomooocmcocccc

OOOOQOOOOQOOOONOOOQNOOOQQO

A== T T Y T Y A T A I A A

OCQOOGOQQQOO NOCQQOOOOG@OO
QQOOOOOOOOOWIQOOHQOOOQOQOM

83.0 40.0

83.0 43.0

34.0

35.0

103.0 28.5
39.0

33.0

120.0 23.0

82.0 47.0
83.0 39.0

87.0

87.0
130.0 30.0
130.0 35.0

117.0 26.0
120.0 25.0
120.0 30.0
120.0 35.0
120.0 40.0
123.0 36.0
123.0 37.0
123.0 42.0
127.0 45.0
127.0 55.0
130.0 28.0

118.0

113.0 35.0
119.0

113.0 28.5
113.¢0 30.0



- - 0°0 - - 0°0 - - 0°0 - 9°1¢ - 0°1€ 0°L0T
- - 50 - - 0°0 - - 0°0 - 9° 18 - 0°0€ 0°L0T
- - 6°0 - - 0°0 - - 1°9 - v - 0°0f 0°£0T
- - 070 - - 0°0 - - 9°1 - 0°ve - 0°6C 0°€01
- - 0°0 - - 0°0 - - 0°0 - L T - S°87 O0°€0T1
- - 0°0 - - 0°0 - - 0°¢€ - 0°0 - 0°S¢ 07001
- - 0°0 - - 0°0 - - 0°0 - 9°y - 0°6Z 0°00T
= - 0°0 - - 0°0 - - 0°0 - LZ - 0°0E 0°L6
- - 670 - - 0°0 - - 0°0 - L8 - 0°6Z 0°Lé6
- - = - - - - - - - S°E - 9°8¢ 0°Lé
- - 070 - - 0°0 - - 8°¢ - 0°0 - ~0°8T 0°té6
- - 87t - - 0°0 - - 8°0 - 0°0 - . 979C ‘0°t6
- - ~0°0 - - v°e6 - - 9°0 - 0°T - S°LZ 0706
- - 0°0 - - 0°0 - - 0°0 - LT - 0°€€ 0°L8
- - 0°0 - - 5°0 - - v-o - 9°0 - S°Z€ 0°L8
-~ - - - - - £°¢€ - - - - - 01y v°€8
- - 0°0 - - Ve - - 0°0 - 0°0 - 0°0L 0°€8
- - ¢ 61 - - 0°0 §°0 - 0°0 - 0°0 L*9 0°0%Y O0°€8
- - S°Z - - "0°0 v°o - 0°0 - £°C - 0°6E 0°€8
- - 0°0 - - 0°0 - - 0°0 - VoET - 0Ly 0°C8
- - - - - - - - - - - 6°6 ¥°05 G°18
- - 0°0 - - - - -~ 0°0 - - £°S 0°¢s 0°08
- - 8°0 - -~ - 0°0 - - - - 0°0 Z°0s 0708
- - - - - - - - - - - 0°€ €°LS T 6L
- - - - - - 0°0 - 0°0 - - "1 06y O°LL
- - - - - - 0°0 - - - - 6°1 0°8%y O0°LL
- - - - - - - - - - - 8°8 8°6y T°9L
- - - - - - 0°0 - 0°0 - - Lz 0°Ts 0 EL
- - - - - - 0°0 - 0°0 - - 8°0 V'6v 0°€L
- - - - - - - - 0°0 - - 50 0°8% 0°L9
- - - - - - 0°0 - 0°0 - - c°o €Ly 0°L9
- - - - - - 0°0 - 0°0 - - 0°1 0°1s 0°¢€9
*odda * AON * L0 *@qas *onv x10c aNne AUW *¥av *4VH K *NUL NOILVIS
SnoTuIoFITED SAYYOTTRIRG
- - 0°0 - - 0°0 - 0°0 - - vz - 0°GE O0°LET
- - 9°Z - - [y 4 - 0°0 - - 0°0 - 0°€Z 0°LET
- - R X4 - - T°€ - 0°0 - - 0°0 - 0°%C O0°LET
- - 1 - - L | - 0o - - 0°0 - 0°TZ O°LET
- - 0°0 - 0°0 - - - 0°0 - 6°¢C - 0°0€ O0°€€T
- - 0°0 - 0°0 - - - 0°0 - 671 - 0°GZ 0°€€1
- - 0°0 - 0°0 - - - 0°0 - 9°1 - 0°€C O0°EET
- - 0°0 - 6°0 - - - 0°0 - 0°1 - 0°1Z 0 €€l
- - 0°0 - - 0°0 - - 070 - LA - 0°sy O0°0€T
*oda *AON * &0 *das o0y x1ar anor XY gdv *UVH gdd *NYL NOIIVIS

(*3uod) p3ewols epurssorboddrg

(*juod) °*p ATAVL

196



{cont.}

TABLE 4.

{cont.)

Paraiichthys californicus

NOV. DEC.

SEP. OCT.

AUG.

MAY JUNE JULY

APR.

FEB.

JAN.

STATION

OOQOO OOOCOOQKDOOQOQOOOOOOOOOOQOOOO
OOOOO i QQOOQOOOQOQOOQOOCGOOOQOQOOOO

(=]~} MU‘H—‘

LI |
llllllllllllllllIllloglllllﬂmwllll
NOOOGO"’OMQHG\N#‘MG\QOOO N MNOO OO0

. ¢ 9 AL I N N

NQOOOQOOF!N\DNC\D\DOMOOOI Mmool | | oooco
Ll 0N N ™

L P T e e O Y Y B T PR O T T O A A

OOOO

L

IIIIIIlillllllllllllllllliIIIIOOOO

MOOCO OOOOQOH‘OI\OOOOHLGQCOOOQOOO
\:OQQO { QOOOQONWNU’MOO\DHOOQOOOOQO| [
o~
~{

R I I 2 1 T e e T T T T O T Y I

m&(‘*mN mooubcc mmmccmmmoomwo.—imnoonml\o

ﬁs-—omz I COMQQ i On—lchMHOOOOQ‘OG\NHOOH!\QLﬁ
~

COUNOOCONOCOCOOONOOCOCOVLLONOOOONCOOOSC

. . - . . . . * L] . . . * . . . . L L] L) L] [ L] * L] * ° . L * . L] . »
NNOAQUNINVONAMANMBPUNIONOULINMNWONORNM MO NM
MIOINNMIMENENNMOMMINONNNMAIEMONNNM S~ NN NN NN
QOO OCOOOULUOOROCOONOLOOOOOOOODOOOD

. . L] L . L . L] L] L ° L] * . L] . . . . . L] . . . * * . L] L L . L] . .
COMMMUNIINRAOCOCOOOCOMMNROOOOMIMM SIS
el ol peod g o e o el ] e e ] NN N NN NNNNMIIOHMNOANMM MMM
o e e e ] e ] o] ] ] e e ] el o e o po] ] po] d e oo pod ] o] o] ] e o] o] pond

Xystreurys liolepis

SEP. OCT. NOV.

AUG.

FEB. . APR. MAY

JAN.

STATION

JUNE  JULY

OOOOOOO
MOQOGQO

OOWBHWO
° L] L] L] ® ?

L)
CoNNINOO

COOOOOWN
° . ® * . L] s

COOOOC =

40.0

83.0

93.0 27.0
117.0 25.0
117.0 26.0
120.0 23.0
120.0 24.0
120.¢ 30.0



- - 0°0 - - 0°0 - - 0°C - 0°0 - 9°GE G €¢I
- - 0°0 - - 0°0 - - 0°0 - 5 0 - $°8C 0°€1lt
- - S°0 - - -0 - - 0°0 - 070 - 0708 0°L0T
- - 070 - - 0°0 - - VI - 0°0 - 0°LT 0°¢€6
- - 1°€ - - 0°0 0°0 - 0°0 - 0°0 - 0°6€ 0°¢€8
e (i *AON " L00 *das *9nv Xoe aNne AN " 4dv *9YH “gAd *NYL NOILVES
prernlanbd earasdosdhpg
- - 0°0 - - 0°z - - 0°0 - 0°0 - 0°GE 0°L8
- - = - - - 0°€ - - - - - 0°8S &°BL
- - - - - - - - 1°€ - - - 0°0L O°€L
- - - - - = 0°0 = S°€ - - 0°0 0°TS 0°€L
- - - - - - i°C - 0°0 - - 0°0 0°0S O0°€L
- - - - - - 0°€ - 0°0 - = 0°0 0°08 0°0L
- - - - - - 0°0 - 0°¢ - - 0°90 0°€S 0°0L
- - - - - - 0°0 - 0°¢ - - 0°0 0°¢5 0°0L
- - - - - - 0°0 - L°L - - 0°0 0°TS 0°0L
- - - - - - - - L°6 - - - 0°0L 0°L9
- - - - - - - - 6°¢ - - - 0°99 0°L9
- - - - - - LT - €°¢ - - 070 0°09 0°L9
- - - - - - 0°0 - 'L - - 070 0°ss 0°L9
= - - - = - 6°T - £°9 - - 0°0 0°05 0°L9
- = - = = - 14 - 0°0 - - 0°0 0°6v 0°L9
- - - - - 8"z - - 0°0 - 0°0 - 0°09 0°09
e 2 (¢4 *AON *LD0 *dus "ony xnr aNor AVH “4dv “UVH ek *NYL NOIIVIS
snxryoez snreydoasoldhro
- - 70T - - 0°0 - 0°0 - - 0°0 - 0°2ZC¢ O0°LET
- - 0°0 - - L9 - 0-0 - - 8°¢ - 0°TIZ O0°LET
- - 0°0 - 8-0¢ - - - 0°0 - 0°0 - 0°TZ O°EEX
- - 0°0 - - 0°0 - - 0°0 - 0°¢ - 0°SE 0°0fT
- - 0°0 - - 0°0 ~ - 0°0 - 670 - 0°8Z 0°0fT
- - 9°g - 070 - - - 0°0 - 0°0 - 0°€E 0°LZ1
- - 1°2 - 0°0 - - - 0°0 - 0°0 - 9°ZE 0°LZI
- - 0°0 - - €°¢ - - 0°0 - 0°0 - 0°ZV O0°€CT
- - 0°0 - - L°T - - 0°0 - 0°0 - 0°0v 0°0ZT
- - 0°0 - - 0-0 - - 00 - 6°1 - 0°SE 0°02T
e < (1} " AON * 500 *dds *anv xar aNnr AVH *dav *UVH *gdd *NYC NOILYLS

A.ucouv srdarorr shanazlshy

(°3u00) ¥y dI9VL

198




(cont.)

TABLE 4.

Lepidopsetta bilineata

SEP. OCT. NOV. DEC.

AUG.

FEB. MAR. APR. MAY JUNE JULY

JAN.

STATION

0.0

87.0 50.0

Lyopsetta exilis

MAY JUNE JULY AUG. SEP. OCT. NOV. DEC.

APR.

JAN.

STATION

oo ‘cc ooccoooc
N L) LJ

IllilllilllhllllhlIIIWIIOOIIIOclcoacoccc
LIS TN N T T T T O T EE R T R T R TR N Y Y TN RN TN RO N S S Y O T O T A |
[ I T O T T Y T TN OO I N N N T T T N TN (O A T N (AN IO N Y TN R T Y I O S B |
omm oo k oo cooocooc
cNNIOMIltIIIIIIIIllIIrllllllloolcccoocco

o NSO oc SmN®O ~O o

L[] . . » [ »
lltlllllcllmcctlloclcmumclmctlomll||||||

whomccommmowmomvwcﬂmocc mo

.

mw wmmmeNH

mm@ﬁMOOSﬂHMHNQMWNMWMNQOIHml|IMNINmmmNmmm
{HN T T T T T Y N IO Y TR Y S I T T O O N I N N I N O NN R N OO A O |
c OQ : CO OOWOOOOO
. * . . L] . L] . L] L]
IIOIOOIII|ll||lllllllliflllllcolccmoccoa
(=Y ~NOO QoW OOO OOO OO wv O
L L I LI
QGIIllHOOIIOQNTIOOOIOOOIOCImNIOIl!llllll

o000 OOOOOOOOORORTOCCRDOOOONG
.

. % % & & 2 % 4 4 2 &t & & b+ a » LI LN I I B e )
ommocmmmoaomﬂﬂmmhmHmmN&NmNmm
mmhmmmmmmhwmmdmﬁvmmeNMNmNm

Qoo

~NO
N~ ®

[

o

.

o~
«©

67.0 S
80.0
80.9
81.5
82.2
83.0
85.0
90.0
93.0
97.0
100.0

™~
(-]

107.0
113.0
117.0

199



.
.

- - 070 - - - 070 - 6°2 - - 0°0 0°0L 0°08
- - 0°0 - - - 0°0 - 8 ¢ - - 0°0 0°IS 0°08
- - - - - - 0°0 - 6°C - - 6°0 0°1s 0°LL
- - - - - - 0°0 - A - - 6°0 0°6vy O°LL
- - - - - - 0°0 - 0°0 - - 8°¢ 0°€S O0°€EL
- - - - - - 0°0 = S°¢ - - 6°0 0°1s 0°¢€l
- - - - - - g0 - (AN - - 0°0 ¥'6vy 0°tEl
- - - - - - - -, 0°L - - - 0°69 0°04
- - - - - - .o - ¢€ - - - 0°0L 0°LS
- - - - - - - - 6°€ - - - 0°S9 0°L9
- - - - - - 0°0 - £°€ - - 0°0 0°09 0°L9
- - - - ~ - 0°0 - £°9 - - Lz 0°05 0°L9
- - - - - - 0°0 - 8°6 - - 0°0 0°6% 0°LS
- - - - - = 0°0 - v°e - - v°0 €LY 0°L9
- - = - - - 0°0 - g € - - 8°6 0°¢¢ 0°¢€9
- - - - - - 0°0 - 0°0 - - 1°€ 0°1T6 0°¢€9
- - - - - - - - 81 - - VLT 0°0s O0°€9
- - - - - - - - e - - 9°¢ L"6% 0°E9
- - - - - 0°0 - - 0°0 - - £°81 0°66 0°09
- - - - - 0°0 - - 8°¢ - - 8°v 0°¢5 0°09
- - - - - 0°0 - - 0°0 - - 1°98T 0°1S 0°09
- - - - - 0°0 - - 0°0 - - S°g 0°0s 0°09
*odd *AON * LD0 *dds *ONV xne annr VW *ddv *dVH ‘gad *NUL NOILVIS
snrn39A shaydozeq
- - 0°0 - - 0°0 1°¢ - 0°0 - 0°o 6°0 0°6S 0°€8
- - - - - - 6°1 - - - - 670 0°09 Z°78
- - 070 - - - 0°0 - 6°T - - 0°0 0°TS 0°08
- - - - - - 8°C - - - - 0°0 0°0L 6°8L
- - ~ - - - - - 8°'9 - - - 0°08 0°€L
- - - - - - - - £°9 - - - 0°0L 0°€EL
- - - - - - 0°0 - £°8 - - 0°0 0°0L 0°0L
- - - - - - L°Z - 9°9 - - 0°0 0°09 0°L9
- - - - - - 0°0 - £°9 - - 0°0 0°05 O0°L9
- - = - - 0°0 - - '€ - 0°0 - 0°08 0°09
- - - - - L ARA! - - 0°0 - 0°0 - 0°0L 0709
- - - - - 9°s - - 0°0 - 0°0 - 0°09 0709
o < (¢ *AON * 500 *dds i\ 4 baaly anor AVW *gdav “HVH gad *NVL NOILVLS
snorjroed snuwolSOIDIN
- - 0°0 - - 0°0 - - 6°8 - 0°¢0 - 0°6t 0°8T1
- - 0°0 - - 0°0 - - 0°¢ - 0°0 - 0°0%v O°LIT
g (¢! * AON B e o) *qds *onv xr annr AVH T¥dv “UVH ‘gad *NYC NOTIVLS

(*3uod) srTT1IXD P3395dOAT

(*3u0d) °y FTAVL

200



MNMOOMOOOOO
MOONOOOOO

" e e e s

OCOCOOWVWOOO
COoOCOoOOHOOC

- 0°09
- 0°Sv
- 0°0¢

- 0°6C

- 0°0€
- 0°0Vv
- 0°EE
- 0°S9
- 0° €V

0°LZT
0°€¢T
0°L6
0°L6
0°€6
0°L8
0°L8
0°¢8
0°€8

- - - 0°0
c°t - - 0°0
V- - - “0°0
0°0 - = 0°0
0°0 - - 8°¢
0°0 - - 0°0
0°0 - - 0°1
Z°¢ 0°0 - 0°0
670 - - 0°0
Amnr aNOoe AVH “ddv

:

NOILVLS

QI OO0 I NOO

snsouaoo shyjyoruornald

Ol OO ON

|
2}
*
o~
121

0°LET
0°0ct
0°L6
0°Lé6
0°E6
0°06
8°€8
0°€8
0°08
0°L9

NOILYLS

LI I R R A N |

COOOOO0OOOO00
| D000 0O0O0OO0O

. L] . - . * . . » . -
| COOOONOHOOO

COOOOROOOOO

= 0°0¢€
- 0°92
- 0°¢Z¢
- 0°TE
- 0°0¢€
- 0°0¢
- 0°0¢€
- 0°8¢C
0°0 0°1S
- 0° €Y
0°0 0°ov
- 0°v¥y
8°C 0°vs

0° LI
0°LTT
0°0TT
0°L0T
0°£0T
0°00T
0°€6
0°€6
0°€8
0-€8
0°€8
L-T8
8°08

:

NOILVLS

0°0 - 0°0 -
0°¢ - - 0°0
0°0 - - 0°o
6°0 - = £:°0
0°0 - - 0°0
—_— moN - -
1°€ o= - 0°0
- V€ - -
- 0°0 - 0°0
x1ne aNor AVH e 4
dds shyjyoruoinard
0°0 - - (1 0 4
8°¢ - - 0°0
0°0 - - 0°2
0°0 - - T°LI
0°0 - - £°61
0°0 - - 0°0
0°0 - - 9°9
0°0 - - S°S
0°0 0g°o - 8°C1
0°0 - - (A X4
0°0 50 - 0°0
. qm — —
x1ar ANOC AWK *HdVY
(*3u0d) snrnjysa shaydoxed

(3uo0d) "y HIAVL

201



- - 6°0 - - 0°0 - - 9°1 - 0°0 - 0°0E 0°Le6
- - 0°0 - - 6°0 - - I°C - AR - 0°6C 0°Lé6
- - 0°0 - - 0°0 - - 8°¢ - 0°0 - 0°0€ O0°€té6
- - 0°0 - - 0°0 - - S°S - 0°0 - 0°8Z 0°¢té6
- - 0°0 - - 0°0 - - 8°Z - 0°0 - 0°LZ O0°€E6
- - 0°0 - - 6°0 - - VT - 0°0 - $°9Z 0°¢té
- - 0°0 - - 0°0 - - 6°8 - 0°0 - 0°2t 0°06
- - 0°0 - - 0°0 - - £€°ST - 0°0 - 0°8¢ 0°06
- - 0°0 - - §°§ - - £°0 - 0°0 - §°LZ 0°06
- - 0°0 - - 0°0 - - 8°C - 0°0 - 0°GE 0°L8
- - 6°0 - - £°9 - - 6°1 - 0°0 - 0°ve 0°L8
- - 0°0 - - 6°0 - - 8°¢ - 0°0 - 0°€EE 0°L8
- - 8°T - - S0 - - Vo - 0°0 - S°¢E 0°L8B
- - £°¢ - - 1°€ - - 0°0 - 0°0 - 0°€y 0°€8
- -~ 6°S - - 0y S°0 - 0°0 - 0°0 0°0 0°0v 0°¢8
- - £°V - - 0°0 L - 0°0 - 8°0 - 0°6E O0°€E8
- -~ 0°0 - - 0°0 - - 070 - £°¢ - 0°Ly 0°Z8
- - - - - - - - - - - 6°6 ¥°06 S°1I8
- - - - - - 2 ¢ - - - - - 0°0s G718
- - - - - - 8°¢ - - - - - 0°29 8°08
- - - - - - - - - - - 9°Z 9°LS 0°08
- - - - - - - - - - - [AN4 8°6¥ C°9L
- - - - - - 0°0 - 0°0 - - v°0 V6 0°¢€L
- - - - - - 0°0 - 0°0 - - L C 0°0s 0°L9
- - - - - - 0°0 - 9°T - - 0°0 0°6¥ 0°L9
*oda *AON ghre s * dds "onv | XIw ANAL AVH *¥dv -\ ik *N¥C NOILVLS
STTROI3I9A ShyjysruoInard
- - 0°0 - - 0°0 - 0°0 - - 9°1T - 0°¢CC O0°LET
- - 0°0 - - T T - 0°0 - - L A4 - 0°1Z 0°LfT
- - 0°0 - - 8°9 - - 0°0 - 0°0 - 0°0y 0°0ZT
- - 0°0 - - £°€ - - 0°0 - 0°0 - 0°GE 0°0Z1
- - 0°0 - - 0°¢t - - 0°0 - 0°0 - 0°6Z 0°021
- - £°€ - - 670 - - 0°0 - 0°0 - 0°€Z 0°0CT1
- - 0°0 - - €°0 - - 0°0 - 0°0 - §*¢C 0°0C1
- - 0°0 - - 0°0 - - 0°0 - S 1 - 6°6C 0°00T
- - 0°0 - - 0°0 - - 0°0 - 8°0 - 0°6Z 0°Lé
- - 0°0 - - 9°1 - - 0°0 - 0°0 - S°LZ 0706
e (i *AON * L0 * duS *onv yunly anar AYH “4dv UV gdd ‘NP NOIIVIS
r79311I shyjyoruornard
- - 00 - - v°E - - 0°0 - 0°0 - 0°0L 0°¢€8
< oda * AON * L0 *dds *ONv x1ar aNAr AVH *¥dv * UV * €A *NVL NOTIVLS

suaIInoap shylayoTuoINsdTd

(-3u0D) vy FTAVL

202



- - - - - - - - 1°€ - - - 0°0L 0°€L
- - - - - - 070 - S°¢ - - 0°0 0°1S O0°tEL
- - - - - - 0°0 - 8°0 - - 0°0 v'ev¥ 0°tl
- - - - - - 0°0 - 0°0 - - 8°C 0°SS 0°L9
- - - - - - - - 0°0 - - 0°'1 0°8%y 0°L9
- - - - - - 0°0 - 0°0 - - 0°1 €LY 0°L9
- - - - - - 0°0 - 0°0 - - S°C 0°Z8 O0°€9
- - - - - - 0°0 - 0°0 - - 0°1 0°1S 0°€9
- - - - - - - - - - - S°0 L6y 0°€9
- - - - -~ 0°0 - - 0°0 - - 8°9 0°1S 0°09
*odd *AON * L0 *d4s *90v A10r anNar AVH “d9dv *UvH *dad ‘NP NOILVLS
sniorlsouerau sAYIYoTrIIISd
= - 9°2 - - 0°0 - 0°0 - - 0°0 - 0°€C O0°LET
- - 0°0 - 0°0 - - - 6°2Z - 0°0 - 0°6Z O0°EET
- - 0°0 - - 9°Z - - 0°0 - 0°0 - 0°0E O0°0€T1
- - 0°0 - S¢ - - - 0°0 - 070 - 0°%¥E 0°LZ1
- - 0°0 - 9°0 - - - 0°0 - 0°0 - 9°¢€ 0°LZI
- - 0°0 - - £°0 - - 0°0 - 0°0 - 9°GE G €T
- - 0°0 - - 670 - - 0°0 - 0°0 - 0°9€ O0°€EZ1
- - 0°0 - - 0°0 - - I°€ - 0°0 - 0°Sv 0°0Z1
- - 0°0 - - ¥v°€ - - 0°0 - 0°0 - 0°0v 0-0Z1
- - 0°0 - - 0°0 - - -9 - 0°0 - 0°GE 0°0ZT
- - 0°0 - - 1°21 - - 00 - ST - 0°0E 07021
- - 0°0 - - 0°€ - - 0°0 - €1 - 0°SZ 0°0ZT
- - 0°0 - - L1 - - 0°0 - 6°1 - 0°vZ 0°02ZT
- -~ 6°0 - - 6°0 - - 0°0 - 0°0 - 0°€Z 0°0zZ%
- - 0°0 - - 0°0 - - €€ 0°0 - - 0°EE 0°61I
- - 0°0 - - 0°0 - - 0°€ ~ 0°0 - 0°6€ 0°81TL
- - 0°0 - - 0°0 - - 0°¢ - 0°0 - 0°0F O°LTT
- - 0°0 - - 9-zC - - 0°0 - 0°0 - 0°9Z 0°LIX
- - 0°0 - - 8°C - - 06°0 - 0°0 - 0°6Z 0°L1T
- - 0°0 - - 9-0 - - 0°0 - 0°0 - 8°%¥Z 0°LIT
- - £°€ - - 0°0 - - 0°0 - 0°0 - 0°SE O0°€T1
- - 070 - - 0°€ - - 0°0 - T - 0°0E O0°ETT
- - 0°0 - - S0 - - 0°0 - 0°0 - 0°6Z O0°€E11
- - 0°0 - - 0°0 - - L1 - 0°0 - G°8Z O0°€EIT
- - 0°0 - - T°C - - z°8 - 0°0 - 0°2¢ 0°0TT
- - 0°0 - - 0°0 - - LS - 1°C ~ 0°TE 0°L01
- - 0°0 - - £°0 - - 0°0 - 0°0 - 0°0€ 0°L01
- - 9°1 - - 0°0 - - 9°1 - 0°0 - 0°6Z O0°€E0T
- -~ 0°0 - - 9°0 - - 0°0 - 0°0 - G"8¢ 0°€E0T1
- - 6°C -~ - 0°0 - - 0°0 - 0°0 - 0°SE 0°Lé
- - 6°C - - 0°0 - - 8- - 0°0 - 0°CE 0°L6
*oaa *AON * L0 *dEs *onv yuily aNar AVH *¥av "UVH i °NYL NOILVIS

(*3u0d) srreorjrsa shyjygoTuUOIN3Td

(-3uoD) ‘y ATUVL

203



DEC.
DEC.

NOv.
NOV.

oCT.

ocT.

SEP.
SEP.

ADG.
AUG.

{cont.)

ictus
0.0

JUNE JULY
JUNE JULY

MAY

Symphurus spp.

MAY

thys melanost

h

ic.
0.0

APR.
APR.

Psett
MAR.
3.1

FEB.
FEB.

(cont.)
JAN.
2.2
JAN.

49.8

76.2
83.0 43.0

STATION
STATION

TABLE 4.

#oommccooccuommwmwmwmhhmoomommmmﬂommmcﬂ

" s e o » 0 » .

BONMNOOQOOOMMOOWQFNNM&NFNOMNm@NMMWﬂHmmN
v - e DN - ~MNno

(]
AN N T Y T O T T T T T A T R A R O AN
OPMOH OOOOHQQO
IllIlllIIIlIIIONNOM!IIIIIIOOOOMOOQ|IIll
occoomqmmmwcoo c oooom ﬁHw O
OQOOON&QMO!\OQOQIIIIQIDOOONIlllllllr-imslc
(=X =] .
LI
(== 20 S N U Y TN U A T T T U T TN N TN T TN T Y T SO O S B I |
OoOOoC
. o 2 0
[N T TN T T T Y N O Y T O N T T T Y O Y O Y AN Y B~ - X =X — ¥ -}

OOOOOOGOOOWOOOOOOOOOQQOQQQOOOCQOOO
OQOQOOOOOO:OOOOOOOOOOOOOQOOOQOOOOQ|Illl

L O A N R R T M A R U A R A O I O A

OOOOOO OOQQOOOOOOQOOOOGOOOCQOOOOQOQOCOO
OOOOOQIOQCOOCOOOOQOCOOQOOOOOOQOOQOOOOOO

ow
LI
(=2 I S A T T R A A N O N T e N T Y O O N T O A N T S A |
COQCOOOLOOLOOOCVULOOOOCNOOOOOODOOOLODOOOOOOOD
LI I I I T I D Y AR RN RN T DY DY D N Y D TR T ST R T N N T IR Y TR T R T ST T S S )
O UNIAVMNNWOWNNOULINMENINNVLROIVNOFMINONINOHMNMOLW
FOMMONNONMONOD/UOIOTNMOMLSUITNNNOMOPIANNNMS LA NDNNNNM
COOOOOOCOOOOONODOOOOCOOOOROOOOROOODOOOOOO
[ D 2 e I I R R B Y T R T 2 TR DY Y T Y R I T T T T T T T T TS T R S T 1
MAONNONMAQCOMMMMMNISNNSOQOOOOOMMMMMMMMISISESIND
VXXXV Om e NANNNNNNNNNNMMOMMMMMMOMOEOMMOMMMMMm
e e K e e R e e e e e L N e e e e R e R R e e N e N e W Mo K Ko M M R R R

204



- - 104 - - 0°0 0°0 - °9 - 0°0 0°o 0°0v 0°€8
- - 9°0C - - 06°0 0°0 - 0°0 - 0°0 - 0°6€ 0°€8
- - - - - - 8°Z - - - - - S"€S T°C8
- - 0°0 - - 1°€ - - 0°0 - L°9 - 0°Ly 0°C8
- - - - - - 9°Z - - - - 0°0 0°09 8708
- - - - - - - - - - - 9°z 0°LS 8708
- - - - - 9°Z - - - - - - 0°00Z 0°08
- - - - - - ¢°L - - - - - 0°SL 0°08
- - 8°2 - - - 0°0 - 0°0 - - 0°0 6°0L 0°08
- - 6°0 - - - L°L - 0°0 - - - 0°G9 0°08
- - 0°0 - - - 't - 0°0 - - 0°0 0°6S 0°08
- - 0°0 - - - (kA - 0°0 - - 0°0 0°1IS 0°08
- - - - - - 128 - - - - - 0°6S Z°6L
- - - - - - - - ~ - - 56 V' vs TU6L
- - - - - - - - - - - 6°2 €°€9 6G°8L
- - - - - - 0°0 - - - - 8¢ 0°09 S°8L
- - - - - - 0°0 - S TUE - - 0°0 0°0L 0°LL
- - - - - - - - - - - 0°Z L°99 0°LL
- - - - - - 0°0 - 6°C - - 1°9 0°09 0°LL
- - - - - - - - LT - - - 0°LS 0°LL
- - - - - - 0°0 - 0°0 - - 9°11 0°65 0°LL
- - - - - - - - - - - 1°ST 6°25 0°LL
- - - - - - - - - - - 9°¥ 0°LS T-9L
- - - - - - LT - - - = - 0°05 Z°9L
- - - - - - 0°0 = S°¢ - - 0°0 0°1S O0°€EL
- - - - - Lo 0°0 - 0"V - - 0°0 0°05 O0°€EL
- - - - = 6°S = - - - - - 0°00Z 0°0L
- - - - - o= 0°€ - 0°0 - - 0°0 0°08 0°0L
- - - - - - S°C - 0°0 - - 0°0 0°€S 0°0L
- - - - - - - - z°€ - - - 0°0L 0°L9
- - - - - - - - 8°L - - - 0°G9 0°L9
- - - - - - 0°0 - 0°0 - - 0°8 0°05 0°L9
- - - - - - 0°0 - 0°0 - - 0°t 0°6v 0°L9
- - - - - - 0°0 - 0°0 - - 1°0 €LV 0°L9
- - - - - - - - 0°0 - - Lz 0°SS 0°€9
- - - - - - 0°0 - 0°0 - - 0°T 0°1IS 0°€9
- - - - - - - - 0°0 - - 1°9 0°0S 0°€9
- - - - - 0°0 - - 0°€ - Lz - 0°0L 0°09
- - - - - 0°0 - - 0°0 - Lz - 0°09 0°09
- - - - - 0°0 - - 0°0 - - £°C 0°IS 0°09
*oda *AON * 520 *dds *o0v x1ar gNar AVH *dav T dVH ik *NUL NOIILVILS
eaIeT ystJ pajeibajursia
- - 9°Z1 - - 0°0 - - 0°0 - 0°0 - 0°6S O0°LET
*odda *AON * L0 *das *9nv xiar annr AVH “ddv *UVH g3 *NUL NOIIVLS

(*3u0d) -dds m:nzcmsmm

(*3uod) °y FIEVL

205



(cdnt.)
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Disintegrated fish larva (cont.)
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(cont.)

TABLE 4.

Disintegrated fish larva (cont.)
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(cont.)

TABLE 4.

Disintegrated fish larva {(cont.)
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{cont.)

TABLE 4.

Disintegrated fish larva (cont.)
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(cont.)

TABLE 4.

Unidentified fish larva
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(cont.)

TABLE 4.

Unidentified fish larva (cont.)
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(cont.)

TABLE 4.

Unidentified fish larva (cont.)

SEP. oCT. NOV. DEC.

AUG.

FEB. MAR. APR. MAY JUNE JULY

JAN.

STATION

cm OOOOOOCHQﬁMHMOOQ&OOOOOO mhcwowmwoc
ON|OOOOOOOMOﬁMHNOOONOOOOQOIOQONOOW¢MQ|

mmmmNo
INQ@OMOI
L I

Nr e OO O =i
L S
MmO 000m
mw

OQQOO@HOOOHMNOOHMCQOOWOMHMF
|QQQOQNWOOG@Oﬂ@HzMONOONONM@MIII

SNMNOO-S
¢ 5 2 s o
|:macommlllllll

MO OHQOOHODQHGQOOHWCHNQPMOOQOmONﬂoccwH OOQCOQO
MQINmmOOﬁQMOWHOOOMNOmmeMQOOONOMHOOOQMIOOOCOQQ

LI 2 T T T T N~ A O N Y T N O T A T I e R T T T SO TN N T B

co mmmooccc mmmoomomccﬁaoccoomocowoooococmmooo
OQ|°N¢OOOW@IDN:QEHONOO@OOQOOQHO&OHOOOGOCNQHOOO

113.0 65.0
113.0 80.0
115.0 35.0
117.0 24.8
117.0 25.0
117.0 26.0
117.0 30.0
117.0 40.0
117.0 65.0
117.0 70.0
118.0 39.0
119.0 33.0
120.0 22.5
120.0 23.0
120.0 24.0
120.0 25.0
120.0 30.0
120.0 35.0
120.0 40.0
120.0 45.0
120.0 55.0
120.0 60.0
123.0 37.0
123.0 42.0
123.0 60.0
123.0 70.0
123.0 80.0
123.5 35.6
127.0 32.6
127.0 33.0
127.0 34.0
127.0 45.0
130.0 25.5
130.0 28.0
130.0 30.0
130.0 35.0
130.0 40.0
130.0 70.0
130.0 90.0
133.0 19.5
133.0 21.0
133.0 23.0
133.0 25.0
133.0 35.0
133.0 40.0
133.0 70.0

212



- - - - - ¢ 01 - - - - 0°0 - 0°06 0°0vT
- - - - - 9°L - - - - 0°0 - 0°0vy O0°0VI
- - - - - 9°6 - - - - 0°0 - 0°0€ 0°0F%T
- - - - - Z°L - - - - - - 0°6Z 0°0¥T
- - - - - §°% - - - - 0°0 - 0°08 O0°LEfI
- - - - - 0°0 - - £°€ - 070 - 0°0L O°LET
- - - - - - - - v°€ - - - 0°59 O0°LET
- - 1°€ - - §°G - - 0°0 - 0°0 - 0°09 O0°LET
- - 0°0 - - 8°zZ - - 6°2 - 0°0 - 0°6G O°LET
- - 98 -~ - ¢°0 - - 0°0 - 0°0 - 0°6% O°LET
- - 0°0 - - Lz - g°0 - - v°Z - 0°GE O0°LEX
- - 0°€ - - - - 0°0 - - 0°0 - 0°0€ O0°LEX
- - 0°0 - - 8°t¢ - 6°0 - - 0°0 - 0" O0°LET
- - 1°6€ - - Z°t8 - 0°0 - - 0°0C - g-¢Z 0°Lg
- - 7°9¢€ - - 6°182 - 0°0 - - ) - 0°1Z O0°LEXL
- - 9°¢ - - L7671 - 0" ¢ - - z°0 . - g-0z O°LEX
e T AOKR T &0 “ddS conv e FNae A9H “ddav *UH gl NYL NOLLYLS

(°3u00) eAZET YSTJ P3TITIULPTUN

fciuoco) . "y FIIYE

213



€6 €1 6¢ VIT €€ 12 0s 09 L9 aepryozeradoog
9¢ € 9 | ¥4 61 91 8 01 91 *dds sninesoradoog
- - - T - - - - - *dds sndorny
- - - - 14 Z - 14 4 XoI}P sSIpng
1 1 - S 9 Z - 9 ¥ PINIDPW STPNSOUOWIRS
- - - - T - - - - poTjuerT}R srdoarexeq
81 g Z 1 6 L 6 A 6 ossrx srdarojoN
1€ Zs 9¢ A XA L9 £9 8s 08 0s suaburx sdorprissy
9 € - - € (131 S £ - sepiprdajyeaeg
- - - - 1 T T £ T JepII[3UURHIIAY
Vi 9¥ ve 9zt 001 18 86 9L 8% I9JUIATII® SPTWORS
¥ - £ 9T Z 4 - v L sndoIorvw BWO}S0IOT]
- = - 4 9 Z Z € L *dds sajoauozogyd
- T - - T 1 - 1 1 ‘-dds serwojsng
4 1 < S 14 € ¥ 0t S -dds snrrydoygieg
11 - z 1 6 9 6 01 6 SURITTIUTIS SPIWOISOISTIV
Vit (A4 ST L £E 43 9z £y 234 SNWORSOTIUR SNYIURIPIPT
68T 9% 6 ILT LS 89 1€ 8z 8¢ runoopw SNPOTTNRY)
1 - - - - - - Z - 2epPTYISaUOIISY
69V 8v 8z 0s2 6% 6L Sy 1L 4% aepryndidouirajzsg
- - - - - - T -~ - apyONSUOU BISPOOM
1 - - 9 € 14 £ L € oerromod eTIIINLTOUTA
6LY Z8 121 8z8 9EY 69€ £8€ 1LE A4 BI380nT PTII9NLTOUTA
Ve 4 S SE L €1 1T 1T 14 *dds snooooofigaysy
L T T 1T € - L S S eruoey} sogdordrag
v g 59 08 £66 G9¢ Lye %2 LLZ viz *dds suoyijorohd
921 4 - 8 8T 8 1 S XA aepI ILWO]ISOUDD)
v 1 .6 9 T 9 € v Z1 SaWIOI T IWO3S
T - - - - - Z = ~ aeprIamsQ
- - - - - - - - 1 ewo31s0I0Tw PuuTdoIOoRR
T - - - - - - - - *dds xfAzszdoyorroq
86¥ 91T £V (344 00€ 09¢ 9€e Y A A A\ | 4 SnIqIT3}s SnssorboInaT
82t 06 66 9% 0ze SgZ 09T 891 67T Ty3}9sam snberhyieg
08 ST - 9¢ € 8¢€ 8 L S sadoryroed snberhygieq
6SE 901 8¢ 092 L21 96T 86 99 LS srsuajoygso snberhyjreg
£e T - T T £ Z - ~ TI3TTTW snberhqieyg
ST1Z Sg 9 :3 4 L T vs 1 81 *dds snberfigaeg
oY S 8 8v A4 £€ 0€ ST 6¢ PSSPID RIUISUEN
cE rA 9 6€ 6 L S €T 6 PpIPURD PTUISUEN
€L 61 6 134 LT T€ 11 61 A BWO}SOIDTH BPWOISOIITH
86 81 | ¢4 £6 (34 LE £E 34 8T STTRPIS PUTU3bIY
088 881 0ST L86 819 LOL L9S 1 434 80V xeprow syrneibuy
6L 0t 1€ EVY o1 88 66 8s £S5 xebes sdourpres
- - - € 4 - - - - -dds ewouogilstdp
6 1 L 9z SE LE 9t L |4 snjeuranoe sSNaANI}y
€T £ S LT ve 8 0z 8 L sawa0JITTINnbuy
6961 8961 L96T 9961 S96T v96T £961 2961 196T ANVN

“696T 031 1961 wOa1J sdaaans

I40DTeD uo uayel

‘b 9Tqel Se 19pI0 Swes ayl) ur paisIy 21 exe]

exe} YsiJ [eaie] [IB JO SasuaiInddo pajood Jo Axewmns

TS 149Vl

214




aepraocydotuaeing

q - - - - - - - -
08 6 9 SL 61 A4 0z Lz LZ aepriajdryoeiy
S 4 z 1T 8 £ 6 - - aeprULIaYlv
43 0t £ 1€ 6 44 €T 9" T BITES SIQRTOTOD
- - - - 1 z - - - aeprydueiTusyg
q z - 0T Z £ 1 - Z aept32000Xy
T - - A4 6 8 § - £ 3epP1ID0SaTqOD
o€ - - £ 81 L LT 9z ST 19ptoT}RIa)
4 - T 1 - T 1 - T *dds shyjgoriod
Ve - - L9 oV 61 19 01 z sesddrios uorprydo
82 - ST 5SS 6T 1T ST 1€ A rxorhey BIRITYD
- - - - - 1 - 1 - aeprdeie)d
91 8 . S L1 L € € Z - pyaeurbrew srohydomsoxg
17 9T 0t 69 LE 6% 5S¢ 9T 91 sawroFtTIpTrydo
vt £ z S £ S 9 9 ¥ 9BPTINOIDEH
4 = T° Zz € T T 1 = ~*dds ‘snrnorshyq
19¢ 56 54 86E 062 062 62¢C 8z Zst snjonpoad- snToONTISN
- - - z = £ - -t - snwrxoxd snpeboIoTH
- ~- - z - - - - - *dds sozaseumbaag
¥S - £2 2T 142 S€ ¥ 4 6T +dds snpoufig
LLz €L ot 802 ZET ovI 11T SIT 09T STIPTNUSID BIURPIQUOIITIRL
LST 19 8¢t 162 ITT 911 8L ovT 8 STSuaruIOoyITRD snroydoroquhg
6 - - - - - = - - ruosdwoyy angdoiohwojoad
LTL 6E1 60T 1.9 19C z62 Y44 Z6¢ Lve rza3o0r1> wngdolohwoloid
65 8 T 8S 61 43 € 4 9y anrnpriru angdolohy
1T - T 9 8 4 S 4 8 2IPI PUTIMOT
0T - L 6 Lz 0z Lz 8% 6€ Tr3prequrax wnydobhg
18 9 1z 8L1 €01 (47 1§ 4 8€ Lz wnjeize wnydobhy
€1 - - 4 Tt 9 62 € 4 *dds wmydobhy
8y 1 9t 9% 1 18 9y 6z ve 0¢ snrnornuay sAY3YOTUOY
L - - £ 4 £ - S € TOSSTI PUOIIDITH
01z z€ €9 19¢ 124 £91 191 Lzt ¥6 snjeuradjeyr shyjyorusaborq
01z 9y 8¢ LT 91T 11 z6 SST Z01 snorjuerie shAyyyorusborq
6L €1 9T 59T T 19 88 79 vs ~-dds shyjyorusborq
r4 -— T - < Z —_ 0T ra *dds W:QUEHQQHUQOU
- - - € - - - - - r301293d eWIsoylusg
- - - - 1 - - - ¥ susosaIbru snanjogdriy
96§ Z6 4 Al 066 v6v 8%V 5% A4 LOY snueorxaw snanjoydrLL
06€ Lzt 1€ ozy £9¢ Zve 98T 6LT LLT snresdoonar sSnryoeIqousls
1 - - - - - - - - suabur xnyrared
6Z £ 1T ¥S vy 6€ 0s v 65 suopuardsax snyadodsoloN
0t 1 L ze 1C 91 zT €1 6Z serarprea snuyofifojoN
GG T ZL %4 €28 vET 68T ozt voz ¥ST T79331x snjohuedwey
6T 11 ZT 9y 6 0z 4 T €1 srrebax snjohuedwe]
0SS 59 L9 0¥ £81 SST 66T 61 8¥T *dds snjofivedure]
£C T ot Z9 Z€ 5Z 0s S¥ £6 soegdoin euspeduweT
0Tt Ve 9% L8T 08 0T 9% 95 LL -dds sngyderag
£ST £Z LE Z0€ 961 9T 8Z1 LST 6FT Ipussumol snradoossojera)
6¢¢ 6L £€ 9v e e 0ze 6LT 16T S9T aep1rydonAR
6961 8961 L961 996T 5961 ¥961 £96T Z96T 1961 TWYN

(-3uod) °g F1EVL

215



- - - - - - [ - - SepPITINH
4 - 1 S L € Z € ¥ sdoourxd snrrierornen
(AN € 9 (44 S 14 €T 11 4 STSUSTUIOJTITED PUNTRIDPIN
L L € 1 € € 11 T S suedTIbTU RPTTSIIH
14 - - LT IT 91 €1 1 - aepI INUAILH
4 - [4 T Vi 0T ST 4 - 9epIHIIdD
- - - - - - T - ~ snjeuoz sniaxpdrpoiaeyd
T - T S 0T 1 4 L - sninddry rvuseydhio)n
- - - T T - - - - sndoroew snr3lsrIe)
8ve 58 9L £0S vie 90¢ 66T 802 (A AL snorxjommhs snInyoerg
6 4 S 0€ [AS L ST Al S IpUPTR] BJOTISS
€ - k4 €1 sZ vl 0c T - septbueie)
cT - T 1C 6 L LT LT 12 dds ewerg
4 T 1 £ 14 S - L 91 I9TPOIq BPTTSMOH
- - - T - - - - - aepruocbody
- - T S T 1 - - - *dds rrbnw
- - - T 8 - T - - snpunorqnx sdodhsdhg
29 1 S S0T 6E £1 v 1z € staardrjound STWOIYD
- - - ] 8 4 01 - - 2EpI IjUuaDRWOq
8 - 4 82 LZ L 1Z 01 9 Jagornd snydhssootwag
85 ST £T L6 1€ ST vE 144 £C BOTUTOJTTRD STYnLAXQO
8¢ 1 ¥ 06 9¢€ 8t oy Zt A *dds saxsoyorren
- € < - L - 6 Z - aepriqe]
1 -~ - € - 1 1 1 I snorjembrusde SNaSod[
8€T 6T 9¢ 861 01 08 L8 184 T€ . 2eprIqOd
s 01 6 14 9 v 1€ 154 T 3BPIUTTD
19 9 6T LL €L 69 89 A 1T *dds snruuarqosdhy
v - £ - ¥ 9 [AS - T T9protTuusTg
- - - - - - T - - ?EePIINYIURIY
6T - - ST 0€ ST ov 6 0t *dds snjouorag
Ly VI v L8 0z 14 L1 Z 8 *dds snqoroiseqas
SOL LOZ 18 869 L8E z6v 682 £LT 11€ *dds sazseqas
A £ 8 z9 1A 91 LT 11 It *dds epusedioog
- - T T - - z 1 - aepruaedioog
6T € L 9z L Tt ZT 6 < *dds srdatoruez
(174 S - L €T LZ L £ 9 snyord snrqarhxo
T T - T - - - - - snaebuors uwoporydp
9 T - T T 4 - 1 - avprmmeibexay
LT 4 4 VT 91 ¥1 A 4 8 aepriaidoroi)d
v S - ST 0z €T L £ € snjerowzen shyiyosrusedioos
0y <1 S £y LE 14 2 £e 12 1T aeprl131on
- - - - - T - - - errqury ewodordouy
6 v S 0c 7 ve 91 9 € aeptuoby
0T € 9 ST A T 8 S 9 dds snyjeubuhs
1T - L 9 L £ 9 9 € srrroeIb snsoydweIOoIopl
LT S v 09 €T 1€ 0t ve 8T snsourdsrq snpeboradoogs
Z - - - L - Z Z v snysnqox xhxaqoradoogs
Lz 1A 9 15 Z€ 8¢ 8Z 8T £T *dds eijTmoIOog
€EE V8 89 ove 16T Vit vET 90T L1T *dds saegdweran
696T 896T L9671 9861 9961 ¥961 €961 2961 1961 dWVN

("3u00) *g IATAVL

216



(XA L 09 S8Yv €92 LTZ 96z L1 Ly BAJIRT YSTJ parjriuspruf
8sv VL ve Zvs 61¢€ 11€ vLZ £ee 81 BAIRT YSty umumumwu:mma
- - - - € - - - - aepruUoOpoRIIIL
- - = - 1 - - - - 2ep1atos
1L - ot 8€T SL 8y €L v 8t *dds sningdwhg
Vi 4 - 0T 6 A S 1 T snjorjsouerow shyiyorl1asd
99 81 ve 18 88 VL 95 Ly 0t SITe2Ir3I9A sAyayoruorInard
L T z 8 6 A A £ S 1193311 shyjyoruoanard
1T < - 1T v T - 4 1 suaxInoap shylygoruoInaid
ST £ 1 TT 5 6 9 [4 z snsou0o shyagoruoInad
T € 01 - T T 0T € ¥ +dds sAyjyoruoInard
= - - £ - - - - - sn3aeTra3s shqigorierd
08 1T 9 08 18 1434 1y € (AN snrn)sa shigdoreg
99 LT €1 ZS 9T €1 11 - z snoryroed SnNWOISOIDTH
s9 0z 1 zL €€ 9¥ £€ 1€ 43 STTIXx3 B3139sdohT
I A 4 € 4 T - 1 1 pleaurTIq e333sdoprdaT
9 - - € (1) S 4 - T paern13nb pi33sdosdhy
ST A - 9¢ 4 81 6 - 4 snxrgoez snregdooo3dATH
(44 - 14 114 8 81 ST 6 1 srtdarory shanaxishy
- - - € 1 - £ - - areao mmroehs
09 €T €1 18 LOT 96 LS LE 1¢ snoruroJIred shyjgorrered
A S Z1 €8 44 v {44 ST ve pjewmols eurssorboddry
692 44 6T LT 59 £L 59 L6 0S snapwb13s shyzgorIeylITd)
119 101 80T 06S 443 £ve 182 L¢44 981 *dds shyigorIeylrd
- - - - - - z - - -dds sngjog
L T T - v L £T - z SAWIOJTIDAU0INATA
¥ 133 9 09 ov €T 6€ 44 ST aeprIuopowseIyY)
8y S 9¢ VL 1€ 9¥ 86 9L SV TI31AND. snInuobeilal
34 11 44 zs Sy 81 6T 61 4 snurTTI®rs snyridad
T - - 4 T T T - - aepIauWoN
(4114 8y 8T T€T €S 8L Zs 6€ 8¢ ruojburyodor sAyaygoror
ST 17 L 1€ Sz ot 44 9 9 pajuabre puserhyds
1 X4 - 0T Vi LT LT LT £€e 01 2epTINIYOTIL
- - - € S 1 T - 1 *dds snzoworaqwoog
vZ - LA 89 vE 6t LS CE 9z snoruodel 13quodS
0€ - T 6 6 8 01 € L STSU3ITIYD epres
4 - - 4 8 - z - -~ -dds srxny
Z A 8 - 4 4 € - £ 2'PTIqWODS
T - - L 8 S 9 ST L aepr1Aduan
- - - T - - - - - aeprmaui1od
- - - - - - T - - aepriedsg
cL Z L4 16 65 8¢ 89 9 0T 2epIURIIBS
S6T 8¢ A LST Lyl GET S8 v 8¢ aepruUaeIds
6961 8961 L96T 9961 5961 v961 €961 2961 1961 AWVH

(-3uo0d) *q AIAVL

217






"INDEX

their page

> s e 0 2 0

This index 1lists taxa included in Table 4 with
numbers.
Anguilliformes .....cceeeeecenn ceeaens eceenena ceeaen
Clupeiformes
Clupeidae
Etrumeus acuminatus ....... O,
Sardinops SAGAX +eeesseecaccccscsencenas e
Engraulidae
Engraulis mordax ....ceoceeeeea Ceerecscaaans
Salmoniformes
Argentinidae
Argentina sialis ....... ceceecacns ceeeccnns
Microstoma miCrosStoma .....cceeceeeeeen ceeae
Nansenia candida ......eee.. ceeesseessaanas
Nansenia crassa ..... ceeecccesctassssaeanans .
Bathylagidae
Bathylagus SpPpP. sse.. cesececas ceseseseecenas
Bathylagus Milleri ....eeseesessceccocecees
Bathylagus ochotensis ....ceeseeeees ceeeeen
Bathylagus pacifiCUS ....eeeeeeean ceecaena .
Bathylagus wesethi ......... T, .
Leuroglossus stilbius ...... ceeesseeseanann
Stomiiformes ....... e e ceec e staesseeeec e ceseseeann
Gonostomatidae ........ e esecsssessaceeraaneen
Cyclothone SPP. cscesenesnncassaas s eceseaen
IChthYyOCOCCUS SPP: ceeeseerescssscsacsosnssasnsssnes
Vinciguerria lucetia ....seceeeees ceeraaeas
Vinciguerria poweriae ...... ceseeacen ceeaee
Sternoptychidae ........... Ceerseeseaeen ceeeesan
Stomiatoidea
Chauliodontidae
Chauliodus macouni ........c.. ceseesatasean
Idiacanthidae
Idiacanthus antrostomus .......... ceceenane

Malacosteidae

Aristostomias scintillans

Melanostomiidae

Bathophilus spp.
Eustomias spp.

Photonectes SPP. seersrrsesssscsssns cetcerseaenres
Tactostoma MACIOPUS . eeeeseescesensns ceec e oo
Stomiidae
Stomias atriventer ......c.iiciieeetccoansonceccnss
Myctophiformes
Alepisaurcidei
Evermannellidae .......... s ea e s eaesstases e eas e

Paralepididae ...

Lestidiops

ringens

¢ 6 00 0 0 0 0 s
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NOtolepis FiSSO teceseeesacsacsssssnscansas creeen 100
Stemonosudis MACEULE . .eeeeeeasessonsosaseassanas 100
Sudis atroxX .....c... ceeseceanaaneanan et eeseeens 100
Chloropthalmoidei
Notosudidae
Scopelosaurus SPP. eceees s e seeseseasans crreasecns 100
Scopelarchidae ....... Ceeeseccccesecrsseseaaaan ceeeeas - 101
Myctophoidei
Myctophidae ....... et eeeseesecessse s et annn ceeaan 101
Lampanyctinae
Ceratoscopelus townsendi ......ceeee.. ce e s 105
DiaphuS SPP. ceceeesosesscsssnsssncensssansssssnss 107
Lampadena Urophaos ....c.eeeeceasssssas ceaes e 109
Lampanyctus SpPP. «+e... s ecesesereesest e s e [ 110
Lampanyctus regalisS .....eeeeeescesascseanssnns . 113
Lampanyctus ritteri ........ ceseee cececia e - 113
Notolychnus valdivViA@ ......ceeeeeeeaccsansconnns 116
Notoscopelus resplendens ......eeceeceeocsss e 117
Stenobrachius leUCOPSArUS ...cecoscccsssocs e es e 117
Triphoturus MEeXICANUS ..veeeeeseossossssseansnsssoe 122
Myctophinae
CentrobranchusS SPP. ccecseecscacssssdsssass tessas 127
DiogeniChtRYS SPPe cceosesnssccccssceccsossososnons 127
Diogenichthys atlanticus ........ e esecs e 128
Diogenichthys laternatus ........... cededen PR 130
Electrona risSSOl ....ceeeeescenas e eessanss s 132
Gonichthys tenuicUlUS .....eeeeeeeeecscccaassonos 132
Hygophum SpP. «eseeees cteessesesseneaenees creee 133
Hygophum atratum ......... Y 133
Hygophum reinhardtil .....ceeeeeeeeeecancannsnnns 134
Loweina rara ......s ceeesenes et eeessean ceeeesens 135
Myctophum nitidulum .......... ceeeeaee S 135
Protomyctophum CrocKeri ......eeeee.. ceenn e eees 135
Symbolophorus californiensis ....ceeevecessososns 140
: Tarletonbeania CreNUlAarisS J...eeeeesessoseassonss 142
Synodontoidei
Synodontidae
SynodusS SPPe. sesecoonses et e s s asesesssenetanasaann 144
Gadiformes
Gadidae
Microgadus Pproximus .....sees. et esseennn ceeaee 145
Merlucciidae
Merluccius productus ........ e nna cesesean 145
Moridae
Physiculus SPP. esosesssccces cestreeenens ceeeeenes 150
Macrouridae ..... e s eseees ceeteecssss e reannan cecenn 150
Ophidiiformes .....ccioeeeeeececacsnnsans . 150
Bythitidae
Brosmophycis marginNata@ ...eeeseecessasssscnsonnes 151
Carapidae ...v.ceeeescaccnanns cereadecrsacenn s cesesae 151
Ophidiidae
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Chilara taylori ....cieesesccsancsos et ecesaanes 151
Ophidion SCrippPSa€ .....eeeeeeeeeansans cheeee oo 152
Batracoidiformes
Batracoididae
Porichthys SpPP. e.cees. e eeceeseseatseaseeascaanss 152
Lophiiformes ‘
Ceratioddel ...iiitiiiiiiiieieieeeeeesaaeaeaananeansnenaanss 152
Gobiesociformes ‘
Gobiesocidae .....ccciians ceeee cecesessaas cosseauens 152
Beloniformes
EXOCOetidae ...vieesireeesosessssnssaseonsssnessscnnssss 153
Hemiramphidae .....ccceeene e et ereeees e e . 153
Scomberesocidae
C0l0olabis SAIFaA +voveesesssssssssssessssssassnnsss 153
Atheriniformes
Atherinidae ....ccvcvernesnnns ceesecn oo ceeesanns .o 154
Lampriformes
Trachipteridae ......iiiiiteeeereeeeeccanonssssssnsocas 154
Beryciformes
Melamphaidae
MelamphaeS SPP. seeecossecsssosssscosncsncnsas s ee 155
Poromitra SPP. «ssses Ce s ie e ettt ittt enannnn 157
Scopelogadus bispinosus ......... N e .o 157
Syngnathiformes ‘
Macroramphosidae
Macroramphosus gracilis ...... Ceceaas ceaeasae cenn 158
Syngnathidae
Syngnathus SPP. ceceoeecsses ceccceeenaons cetecaanne 158
Scorpaeniformes
Cottoidei
Agonidae ..... ceranes ceesocens ceeseesasan ceesseenns . 159
Anoplopomatidae
Anoplopoma FImMbria ....eeceeeoesescoceaes ceesaane . 159
Cottidae .........i0iviveenns. feeeerescasaan ceeeaaa 159
Scorpaenichthys marmoratusS «...ceecececssses ceose 160
Cyclopteridae ......ccv.n. chcieesessaneansesesens ceeen 161
Hexagrammidae .....ccoceoceeees et e es e cesseenns 161
Oxylebius pictus ...... e ees et erees s et senoeans 161
ZaniolepisS SPP. coeeesones e et eteestt e enaasnn 162
Scorpaenoidei
Scorpaenidae
SCOrpacNa SPPe cesecessosescscsssssssscscsesosossssss 162
Sebastes SPP. ccececvencs s et esasansseanasen e een 163
Sebastoloblus SPP. seececavocsoass s ee s esees e .o 169
Triglidae
Prionotus SppP. eceeees e esecesasasesssseesasseenan 170
Perciformes ;
Blennioidei ........... Gt e e s eeectecee s e e s ac s as e eaee s .o 170
Blenniidae
Hypsoblennius SPP. eeeoe. Cetececcceasoann ceeeenne 170
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